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MPEOUCTIOBHUE K 7-MY U3JAHKIO

TlepBoe u3faHue 3TCH KHIOKKM BulULic B 1925 romy, npu uyem
Vi3patTesIbCTBO CTaBWIO aBTOPY YCJIOBHE, UTO KHIDKKA [O0JDKHA
CIY)KUTb [JIaBHBIM 00Pa3oM [JIs1 pasBliedeHUsT YMUTATENs! ¥ JIULIDb
MONYTHO JJIST NOYYEHHs!.

3a HUCTeKIUIHEe ¢ TOI0 BPEMEHM T[OALI MHOI0€ IEPEMEHMIIOCh
B HallleM BEJIMKOM COLMAJIMCTUUECKOM OTeuecTBe. XUMHUS BOLUIA
B NpPOrpamMMmy cpejfHed LIKOJNBl, a cpegHee 00pasoBaHue CTAIO
o0s13aresibHbiM LIS BeeX. I1o MHMNMaTuBe reHdatbpHoro CranuHa
BOSHHUKJIA, OKpEIUIa U IPOAOJDKAET SHEePruYHO pa3sBUBATBCSA MOIL-
Hasl XUMUYeCcKasi MPOMLILUIEHHOCTh, Ha Tepputopuu Coiws3a Bhl-
POC/IM TUrAHTCKUE XUMHUUYeCKUe KOMOMHATEl, HeBHUAAHHLIE B MHUpE
N0 TNPOU3BOJUTEIIBHOCTH Y COIVIACOBAHHOCTH OTHENBHEIX Mpo-
U3BOJACTB.

Bce 310 noTpeboBanio 0T aBTOPA HOBOIO NOAXOAA K COAEPIKAHUID
KHUTH TIpA mepensfaHuy ee 3 1936 rony.

OcraBinsisg LEHTPOM TSHKECTH H3JIOKEHUA ONKUCAHUE TNPOCTBIX U
9(pEeKTHHIX OIBITOB, 51 HE MOT Heé CHeNIaTb COJepIKaHdue KHUTH
Oonee cepbe3HbIM, UeM OHO ObUIO B NMPEIbIAylUX U3LAHUSIX, HE
MOT He KOCHYTBCSl, X0Ts Obl IONMYTHO, 0CO60 BLIIANLIUXCS 3aBOE-
BaHUI Halledl XUMUYECKOH NMPOMBIIUIEHHOCTH 33 HOCJefHUe TOAbI.
WX peTanbHOMY paccCMOTpPEHMIO TOCBANIEHa gpyras Mmos paboTa:
«XuUMUsI BOKDYT Hacy, U B KHIDKKe, CiIy»)Kalleld TJIaBHBIM 00pa-
303t TTOCOGUEM IO XAMUUECKOMY 3KCIEPUMEHTUPOBAHHUI0, HeNb3s,
MOHSITHO, TOBOPUTDH 0 HUX NMOAPOGHO, HO TeM MeHee ObIJIo 6Ll MOYKHO
0 HMX COBEPLIEHHO YMOJYaTh.

Bce 3T0 ¥ 3aCTABWIO MeHS1 YEANUTh U3 TEKCTa KHUTH MHOroe,
CIYKUBILee HCKIIWUUTENIBHO [UIsT PasBileYeHMsT UMTATeNd, He
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NaBaBLIee eMy XKU3HEHHO-TI0JIE3HEIX CBENEHUH, ¥, Ha000pOT, KO0~
HUTh €€ KaK OMHMCAHMEM OMEBITOB, TAK M pPacCKasom O TOM, YTO
MOXKET pACLIMPHUTD «XUMUUYECKUHA KPyro3op» YUTATENS.

XOTsl KHUTA He npeciiefiyeT yueOHBIX Lelieil, Bce JKe 1 AyMalo,
UTO HE3HAKOMBLI ¢ XUMHeil BLIHECET U3 Hee HAyasbHBIE MOHATUS
00 3TOH HayKe; 3HAKOMLI{ yKe HAMAET B Hell YKasaHus Ha TO, KaK
HCNONb30BATL CBOY NMO3HAHUSI JJIsT NOCTAHOBKU OMNBITOB B 0o0Jiee
3()peKTHOM BHJE.

Hacrosimasi KHM)KKa MMeeT B BHRY uMTaTenedf, ymeoumux co-
0yofaTh OCTOPOYKHOCTh B 0GpalleHHy ¢ HEKOTOPLIMM He BIIOJIHE
GesonacHbiMM BemecTRamu. Kak clefyeT 06paarbcs ¢ HUMH,
uTo0LI He MOBPeAUTH ce6Ge M APYruM, YKasaHo B 0co00M JOI0J-
HEHMH B KOHLE HACTOAWeH KHWTH; UATATeNb, Ja)Ke COBEPUICHHO
HE3HAKOMBIA ¢ XUMUYECKUMU MaHMMynsiuMsamy, Haliger tam Heol-
X0IMMbIE YKAa3saHWsA K WX BBLINOJHEHUH. !

JiJisT JIEKTOPOB-9KCNEPUMEHTATOPOB K TEKCTY KHIKKM MPUIIO=
JKeH PSI JOMOJHEHMH CIPABOYHOTO Xapaxrepa.

Asmop.
7936.

1 HacrtosTenbHo COBETYHD C 3THM LOHNOJHEHHEM O3HAKOMMTLCS paHblg,
YeM OPHUCTYNaTh K OfbiTaM, ONHCAHHBIM B KHMre,



Beenenne
UTO0 TAKOE XWMWS

OnvH U3 repoeB QpaHIy3CKOro nucartesss MojJbepa BCH YKU3HD
He 3HAN, YTO OH TOBOPUT... NPO30ii.

MHorue, BipoueM, W ceifyac 9TOTO HE 3HAKT, KaK He 3HAIT
¥ TOTO, UYTO BCIO YKU3Hb UMEKT JeJI0 ¢ XuMueil.

«KaK jke, — CKOKYT OHM, — MBI Jla)Ke He 3HaeM, YTO TaKoe
XUMUsi by

W monbepoBcKUM repoil He 3Han, YyTo Takoe Nposa, — MOTO-
My-TO Y He NOZ03PEBa, YTO OH €10 roBopUT. KT0 3HAKOM C XUMueH,
HaIllero YTBEPYKAEHMS ONPOBEpraTb He CTaHeT.

Xumusi — 9TO HayKa O cocmaee eeujecms W W3MEHEHMH HUX
BHYTpPEHHEro CrpoeHusi. Beuects, a He Bemieil.

Beup moyKeT OLITE CJHOYKHON [0 CBOEMY YCTPOWCTBY M NpOCTOi
N0 COCTaBy U — Ha000POT: ¢ BUAY KpaiiHe NpOoCTOH, a N0 COCTaBy
HeoOLIyaiHo CII0MKHOH.

IBepHoii 3amMOK — Bemb. CofpaH OH U3 MHOTUX OTHENIBHBIX
yacrel, XUTPO NpPUNAKEHHBIX APYT K [APYyTy; HO BCe 3TH YacTy
Y BeCb 3aMOK B L[eJIOM CHeNaHbl U3 0ZHOTO BeIllecTBa — U3 yKenesa.
Crnoj)xxast Bewp 1o ycTpoiicTBY, & 10 COCTaBy BewlecTBa — MPO-
cras. 1

BoT kak 6yaTo coBceM NpocTasi Bellib — I0JIEHO APOB. Mexxay
TeM, 110 COCTaBYy BCLUECTB, B HEM 3aKJIOUAHILMXCS, — OfHA M3

CaMBIX CJIOXKHBIX B MHUpeE.

! Ecnx, KOHEYHO, UMETh B BUAY TAK Ha3, XHUMHUECKH YHCTOE )Keneso, no-
TOMY YTO TEXHHYECKH TPUMEHHMOE MKEJe30 MO COCTABY NANEK0 HE MPOCTO.
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XuUMHUS U 3aHHMAETCA He CaMLIMM BeUI2MH, A TeMH BeLeCTBAMM,
U3 KOTOPGLIX COCTOSIT Belld, MUHEpasbi, PacTUTEJibHLIE U YKUBOT-
Hble OPraHusMbl. JTH BEIECTBA MOTYT GBITH XHMHUECKH-CII0MK-
HEIMH, pasjaraeMeIMU Ha NPOCTHIE, H XUMHUECKH HE PasiiaraeMeIMg
(XuMUUeCKUMH 3JleMeHTaMu). Bce rasoobpasHele, »HUIKKE U TBep-
Ibie BEINeCTBA, XOTS M KaKYTCs1 CIUIOLIHBIMU, COCTOSIT M3 OTHEJib-
HEIX YaCTHLL (MOJeKyn). MOJIeKyNLI MOCTPOEHE M3 aToMOB. MoJle-
KyJbl XMMHUECKUX 9JIEMEHTOB — U3 OJMHAKOBBIX ATOMOB, a CJIGHK-
HEIX BRIECTB — Y3 PA3HLIX. XUMUS U3YYaeT CTPOEHHE MOJIeKyI,
NeperpynnupoBKy B HHUX 4aTOMOB IPU XUMHUECKUX PeaKLUsX
(B3aUMOJACHCTBUM BeIIECTB) U SIBJIEHMSI, CONPOBOKAAWLIUE ITY
neperpynmnupoBKy.

«BellecTBO», Marepusi 06pa3yeT Bce OTAeIbHLEIE BEIIeCTBA, BeCh
OKpY)KaloWMi HAac mup. 3Hast 9T0, TPYAHO OTPULATH, UTO MBI,
U He OyAyYyd XUMHMKAMU, HO BCI0 JKU3Hb HUMeESI €0 C pasjiud-
HBIMH BEIAMH, & CJIeJOBATEJIbHO U C BemECTBAMU, U3 KOTOPBIX
OHU COCTOAT, TEM CaMLIM BOJIeH-HeBOJIe#l MMeeM HeJI0 U C XU-
Mueii.

BeraBLiu yTpoM, BBl NOAOLUTH K YMBIBANILHUKY U B3SIJIH B PYKU
KYCOK MbLLIA. BOT BB y)Ke MMeeTe Jen0 ¢ XuMHel, B BUJe OJHOTO
U3 ee MPOAYKTOB, U C XHMHUYECKUM [poLieccoM — AeHCcTBUEM
MbLIJIa HA KOXKY.

BEI 32)KTJIM CBeYY UM JIAMITY, 3aTONUIM TeYb, HAKOHEL| MPoCTO
3aKypulid TNanupocy, — ONATb-TaKd, HE OTAABast ceGe OTYeTa,
BBl BOCTIPOM3BENHU P XUMUYECKUX SIBJEHUM, U NPUTOM HACTOJBKO
UHTEPECHLIX, YTO MHE elle NMPUAETCST ¢ BaMyd HOTOBOPUTH 0 HUX
noapo6Ho.

A CKOJIBKO JIofielt 3aHsITO Xumuelt, yToOBl JOCTABUTE HAaM BCe
HE0OX0UMOe IS HKU3HM !

BceraBasi yTpoM, BE 0AeNHNCE U 06yHch. Ofe)xaa, TO-eCTh NPSHKA
! TKaHb, U3 KOTOPO# OHA cleJlaHa, XUMUYECKH MOGeJIeHBl U OKpa-
IIeHEl, KO)Ka 60TUHOK BEAYOJIeHA U BhIuepHEHAa. Bce 3T0 XuUMuUye-
CKHe NpoLecchl, KaK ¥ NpEIBAPUTEIbHOE U3TOTOBJIEHUE HYIKHBIX
AJIsT 9TOTO OGeNsIIUX U KPAaCsIIUX BeIeCTB.

Kcratu: sHaere, oTKyZa nosiyuaercss 00JILIIMHCTBO COBPEMEH-
HBIX Kpacok? W3 temHOOypoil KameHHOYTONBHOH cmoiel. CoTHU
Pas3NUYHLIX SIPKUX, PajylOIUMX Hall TJa3 KPAacoK NO0LIBAIT M3
Hee XUMHKHU; M CBEpPX TOTO, XOTSI CMOJIda TaXHET IpPecKBEpHO,
U3 Hee )Ke TO0JIy4aloT OHU GJIaTOBOHHLIE apOMaTHYeCKUe BellecTBa.
Ta e cMmona fgaer psii LEHHBIX JIEKAPCTB, MOMOralomUX IpU
pasnuyHelx 00JIesHsAX, 00e33apayKuBAOLIME BeLWEeCTBA M Mare-
pHANE! 17151 U3TOTOBNEHUS YOUICTBEHHEIX SIfIOB.

Kax Bujute, XuMusi — HayKa PasHOCTOPOHHSAS.

6



OfeBWHCh ¥ YMBIBIUKCD, BBl CANUTECh NUTh 42, U ONATh nepes
Bam# Jlapbl XMMUHU.

JIMCTOUKM 4YaWHOTO JepeBa He INPOCTO 3acylleHbl, OHU MNpei-
BapUTENibHO IPOBsIIEHH, MOABEPTHYTH XUMUYECKOMY IIpOleccy
OpoXKeHUs1.

B crakaH ¢ yaem Bbl HOJOMUIM KYCOK-pyToii caxapa. Ko ke
He 3HaeT, YTO OH BbIAENBIBAETCS HA CleuMalbHBIX 3aB0jax, C I0-
MOIIbI0 CIMKHOHM XUMHYeCKOR 06pabOTKU CBeKJIOBKYHOTO COKA?

Bynka K yaw — NPOAYKT XUMHMYECKUX NPOLECCOB OGDOIKeHHS
Y IIeYeHUst TecTa.

OtnuB uai, B, CKa)KeM, CaauTeCh 3a CTOJ MMCATh WJIU PUCO-
BaTb — M BUAUTE, YTO U TYT XUMUS BMECTE C IPYTHMU HAyKaAMM
Y TeXHUKOU npuuula Bam Ha NOMOLIb, U3TOTOBUB UepHUNA, ¢XU-
MHUYECKUI» KapaHjal, Kpacku u Gymary.

XuMusg — yauBuTeneHas Hayka! OHa Hayyunaa Hac NO3HABATH
cocraB HeOeCHLIX Ted U Aa)Ke ONpefeNsATb UX BO3PACT, OHA BPY-
Yuga Ham Opy)KHMe Ui GOpPBObl CO MHOTUMH 60Je3HSIMH, OHa
SIBJIIETCS OCHOBOM ¥ CyIIECTBOM MHOTOYUCIIEHHBIX NPOU3BOJ-
CTBEHHBIX NpoLeccoB. Barojaps XUMHU U ee JOCTHIKEHHSAM MBI
U3yuaeMm «0BefeHHe» BEIEeCTBa, YBEIMUMBAECM KOJINYECTBO U YIIyu-
I1aeM KauecTBO Hallell NMpoayKIuu.

flepBeiM Gecco3HATENbHBIM XMMUKOM ObLT TOUCTOPUUYECKUI [u-
Kapb, KOTOPHIH 3a)ker 0ToHb. BLITh MOYKeT, 9T0 CIYYUIIOCh MHOTO
TBICSTY JIeT CIYCTsI N0C]e MOsSIBJIEHHs HAa 3emiie uenoBekda. Ho u
IO 9TOTO BPeMEHY JIJOAY ABIIIAIH U NUTANUCh; 3HAYUT, U J0 3TOTO
B UX OpraHu3Mmax, HeBeJOMO JJIsSI HUX CaMUX, COBEPINATUCh XUMH-~
YECKMEe MPOLIECCHI.

B name Bpems 6e3 xumuu M 6e3 3HaHUs ee 060UTHCH HeBO3-
MOXKHO. Her oTpaciu yenoBeuecKoi Ku3HM, KOTOPasi He umesia Obl
NPsSIMOM WY KOCBEHHOH CBsisu ¢ aToW Benauwoit Haywo#. Konxos-
HMKA 0HA YYMT, KaK yAoOpsTh 06pabaTsiBaeMyio UM OYBY, BOUHY
NoMoraeT MOpa)kaTb Bpara, Bpauy — JIEYUTH GONBHBIX, XYLOXK-
HUKY — NUCATb KAapTUHEl, UH)KEHEPY, pabouemMy — BLIUIABJIATD
MeTaJIbl, NPOU3BOAUTD CTEKJIO, caxap, KePOCUH, OyMary ¥ THICSTUU
IpYyrUX NPOAYKTOB. Jla)ke HO3TY OHA NOAHOCUT YepHWNA, 4YTOOLI
OH MOT 3aMKCUPOBATHL HPOLYKTH! CBOET0 TBOPUECTBA, U TUIOrpad-
CKYI0 KpPacKy, uTo0bLl HaneyataTh CBOU CTUXHU.

Taxkum 00pas3oMm, yacTo camu STOTO HE NOJ03peBasi, Mbl TECHO
CBsI3aHp! C xuMueit!

[To3HaKkommumcest ye ¢ Hell,

Ho 3HaKoMCTBO 3TO NMPOU3BELEM HE 10 CreuUanbHOMy VUeOHHUKY
XUMUM, a 10 3T0d Kuure. IloneITaeMcsl Ha JIeTKMX, WHTePeCHHIX
ONBTaX Y3HATh OCHOBHI 3TOH HayKH.
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Ham, rpaxganam mepsoro B mupe Corwsa CouuasnycTiyecKux
Pecniyf/IUK, 3HAKOMCTBO € XUMKeil 0C00eHHO HY)XHO. Mbl B 60Jb-
el WM MeHbIUeH CTeneHH OCBEJOMIIEHBI O KOJOCCANBHOM TpO-
Hecce sneKTpUdMKaLUM Halllell 00IUUPHOR TEPPUTOPUH, HO FaneKo
HE BCE Mbl 3HaeM, YTO OJZHOBPEMEHHO C 3JIeKTpUdUKaLMeli y Hac
IIMPOKO DPasBepHyTa W XUMM3ALUs CTPaHbl, TO-eCTb BHENpEHUE
HEPenoBLIX NOCTHXKEHUH XUMHM B Hallly fo0blBawmyl u obpaba-
THIBAIOLIYH IPOMBILIJIEHHOCTb, B OXPaHy HaPOJHOI0 310POBbs
U TIOBCERHEBHLIA OBIT, B JeJI0 YKpenJieHusA OOOpOHBI Hamiell Bemu-
Ko#l ponuHsL, !

PaHpllle CTpaHa Hallla He WMeNa XUMWUYECKOW TpoMbluieH-
HOCTM, BCE HeOOXOJUMble el XMMUYECKME NPOAYKTH BBOSWIIHCH
u3-3a rpaHunsl. B uTOre JABYX MEPBHIX NATUJIETOK MBI CO37aiu
Y pa3BUBaeM COOCTBEHHYH XUMUUYECKYIO NIPOMBIIJIEHHOCTh. VY Hac
BO3BeJleHbl U BO3BOASITCS HOBHIE Benuuailliie B MUPe XUMUUEeCKUE
KOMOUHATB!l — FPYNNbl CBA3aHHBIX MEXAY CO0G0I0 XUMUYECKUX
3aBOJOB, BEIPAGATLIBAIINUX BCE TMIaBHEIE OCHOBHBIE 2 ¥ TIPOU3BOJI-
HHE XUMHYecKue MPOAYKTHL. 3 I1oTpeGHOCTh B JIIOASX, 3HAIOLIUX
XUMUI0, PACTeT Y HAac roj OT roja.

Her, He 3HaThb XMMUM HAM HUKAK HeEJb3s1!

ROCTHHKEHMSA XVIMUU B CCCP

TTouemy MMeHHO Ham?

ToroMy uTo Mbl — Irpa)KAaHe CTPaHBEl, KOTOPasi MepBasi B MUpe
cfpocuiia KanuTajguCTHyecKoe pabeTBO U 0CBOOOAMIACh 1JsT CBO-
60IHOT0 TBOPYECKOI0 TPYZA.

UbUM WHTepecam CHYWIN yYeHble-XMMUKY pPaHblie?

VuTepecam mpaBsimuX KJIAcCoB, WHTepecam 3KIJI0ATAaTOpOB
Yy»KOro Tpyaa.

CpeaHeBeKOBHIi aJXMMUK MO CTPAXOM TIOPbMB! M MBITOK TIUJICS
NpeBpamars B 30J0TO Jpyrve mMetajuipl. OH paboTan Ha KaKoro-
HUOYAb BJAJETEbHOIO0 KHS3bKA. XMMHUKM KaNUTaJIMCTUYECKOi
9psl BoJeil-HeBosell SIBNAMMCL M SIBASIIOTCS CJyTraMu Kamurtasa.
W306peTast cBepXCWibHble B3pBHIBUATLIE BeIECTBA, MPUAYMbIBASI
BCE HOBBIE M HOBBIE OTPAaBJSOILIME BEIeCTBa, — KOIo, KaK He
KalWTaJMCTOB CBOeit CTpaHLl, NOANEPIKUBAIOT OHU IIPOTHMB BOHCK
APYTUX CTPaH ¥ HPOTUB roTOBOr0 BOCCTAaTh NpojeTapuara?

1 Moapo6Ho 060 BCEM ITOM CKA3aHO B Moeil KHure «XuMHs BOKPYTr Hac».
2 B o0me)XuTeiiCKoM, a He CHeluranbHO0 XHMHUECKOM CMBICSE 9TOr0 CJI0Ba.
3 Kcrati, Hano OTMETHTb, yro B 1933 r. y Hac OyineH 3aBoji XHMHYECKUX
pPeaxTHBOB, TAK YTO HENOCTATKA B HMX BCKope He Oymer. Bo3mo)kHO, UTO He
BCE YTIOMHHAaEMble B 3TOH KHM)KKE BEHIeCTBAa, HY)KHBIE AMsI OMBITOB, YUTATEND
cMOXeT pa3nobuite. Ho anst 60abIUKHCTBA ONBLITOB peaKTHBLl A0OLITE MOYKHO,
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U ToNpKO Y HAC HayKa, M B TOM Yuciie U Xumusi, pafoTaeT
JUIST YNYYIIEHUs] KUSHEHHLIX YCIOBUH TPYASIUIMXCS, AN 3alUTHL
COLIMATUCTUUECKOTO OTeyecTBa OT MOKYIIeHHI WHTEpBEHTOB.

[MosTomy-TO MMEHHO Y HAac, B CTpaHe, KOTOpAas MpU LAPU3Me
Iiejgach B XBOCTe JIPYTMX CTpPaH, HbIHE BO3HUKIIA XUMUHYeCKast
NPOMBIIIJIEHHOCTE, KOTOPOH B HemajexoMm OyAymeM MpeAacTOUT
CTaTh MEPBO#l B MUpE 10 KOJIUUECTBY, KAUeCTBY U PasHo06pasHio
NPOAYKLUMH.

Tos. CrajuH cKasal, yTo y Hac He ObUI0 XUMUYeCKOH MPOMBILL-
JIEHHOCTH, a Terepb OHA ecTb. YW oHA pa3BUBaeTCS TAKUMU TeM-
NaMM ¥ B TAaKUX pasMepax, KaKUX He BUJEJ MUD.

To, HAa YTO B KANUTAJNUCTUYECKUX CTPAHAX TPeOGOBAIUCHL AecHA-
TUJIETHS1, ¥ Hac OLITI0 JOCTUIHYTO B nociefgHue 6—8 Jier.

¥V Hac mocTpoeHsl KpymHeHline B MUpe 3aBOJLI UCKYCCTBEHHBIX
ynoGpennii (8 IMurpax, UepHopeube, bBbepesnukax, CrajauHo-
ropcke, I'opJioBKe U PYruxX MecTax), HAwLlde BO3MOXKHOCTb IO-
BBICUTh YPOYKaMHOCTh HAIIMX COLMAIUCTHYECKUX KOJIXO3HLIX U
coBx03HbIX nosiedf. B napckoit Poccun ucKyccrBeHHble yA06peHust
rJIaBHLIM 00pa3oM BBO3WIKUCHL HU3-3a TpaHULL U TNPUMEHSUIMCh
JIUIIL B KPYMHEBIX MOMELUYbUX XO035IHCTBAX, KPeCThIHCKUE IM0JIs
ux He 3Had. Ceifyac y Hac BBIZENLIBAETCS NOYTH MUIIIIMOH TOHH
pa3NUUHBIX YI0OPEeHUi, MOUTH BAecsaTepo Gosibllie, YeM BBO3UJIOCh
U M3TOTOBJISIIOCH IO PEBOJICLIUU. Y HAC AelCTBYOT KpyIHeHIue
CEePHOKHUCJIOTHBIE 3aBOJBI, @ CepHAst KUCJIO0TA, KAK Y3HaeTe B fallb-
HelfIileM, ABJISIETCS] MepUJIOM Pa3BUTHS B CTpaHe XHMHUECKOH Mpo-
MBILILIEHHOCTH BOOOILIE, TaK KaK INpUMeHsIeTCsl B GOJIbIIMHCTBE
XUMHUYECKHX NPOu3BOACTB. W 9TOT-TO0 HeobxXopumeHmmid npogyKT
XUMHUYECKOH TeXHUKH B L@ApCKoHW Poccuu BlpesBIBAICS B KOJIM-
yecTBe, He MpeBbliyasiieM 250 THIC. TOHH, TO-eCTh BJECATEPO
MeHbile, yeM ero mpoussoastr B CIIIA, torma kak B 1935 r.
TPOAYKLMS HAUIMX 3aBOf0B pHocturia 1200 Teic. TOHH, a HA
1937 r. 3anmj1aHMpOBaHoO yBenUUUTL ee 10 1800 THIC. TOHH: yBeJIU-
yeyue npotus 1913 r. bosiee, yeM B ceMb ¢ MOJIOBUHOIO pas.

AHQIOTMYHLIMU TeMIAMH YBeJMUYMBAeTCs MPOAYKUUA M BCEX
IPYyTUX XUMUYECKUX MPOMU3BOACTE.

He noBosbcTBYsich paclldpeHHEM HPOU3BOACTB, CYUIECTBOBAB-
IIUX B JOBOEHHOE BPEMS, MBl CO3Majy MHOrOYMCJIEHHHI DS HO-
BblX. TUNMUUHBEIM NPUMEPOM MNOCIENHMX MOMKET CJYXKUTh NPOU3-
BOJICTBO CUHTETMUYECKOT0 KayuyyKa, HUTJe B MUDe He U3TrOTOBIISIO-
Ierocsi B TaKUX KOJMUECTBaX, KaK y Hac. KamurajgucTuuecKas
XUMMs He CMOTJIa KOHKYpPUpOBaTh ¢ AelieBbM (6narogapsa pad-
CKOMY TPYIY TY3€MLEB) €CTeCTBEHHLIM KayyyKOM TPOIUYECKHX
crpan. Kpome TOro, ata 3ajaua oxKasajiach He NO IjieYyy KanuTa-
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aucTUYecKOi TexHuxe. HeGonbive 3aBe/p! CHHTETUYECKOTO KAY-
yyKa, CyllecTBOBABILIME B I'éepMaHUM BO BpeMs BOMHBI, 3aKphi-
Jucek 1o ee okoHuanuu. Narxe CILIA He cmoryiu pasBuTh y ce6s a10#
0Tpaciy XUMHYECKOH NpOMBILIIEHHOCTU. TOJIbKO y HAaC, NpU CO-
[MaTUCTUYECKOM HAPOJHOM XO03fiCTBe, 0Ka3anoch BO3MOYKHBIM
MOCTPOUTDH KPYMHble 3aBOJLI CHHTETHUECKOro Kayuyka (B Edpe-
MmoBe, fpocnasne, BopoHeme U mp.).

VY Hac 3aHOBO CO3XAaHA ATIOMUHUEBAsSI U MAarHUeBast NPOMBIIIIIIeH-
HOCTb, AABIIAsl BO3MO)KHOCTh MOJIyUeHUsT CIJIABOB JIeTKUX MeTan-
JIOB, He YCTYNAWIMX B NPOYHOCTU cTanu. OJHOBpeMeHHO 0CBOe-
HHe TeXHUKU MPOU3BOJCTBA PeJKUX TyIOIJIaBKHX MeTajioB Jalo
HallleMy CTAHKOCTPOEHHMI0 TAaKUEe CIUJIaBBl, KAK «IOGEIUT» U «CTa-
JIMHUT», KOTOPEIE HE YCTYNAIOT [10 TBEPAOCTH JYyYLIUM UMIIOPTHEIM.

3aHOBO )Ke CO3[AHBl TAKHE BA)KHBIE 0TpPACid XUMUYecKOi mpo-
MBIIIJIEHHOCTH, KaK NpPOU3BOJACTBO MCKYCCTBEHHBIX OpPraHUYECKUX
KPAacoK, a30TUCTLIX COeMHEHUH U3 a30Ta BO3yXa, JIeKapCTBEHHBIX
BEIeCTB, M0Aa, Kamdapbl, CaxapucTbX BelleCTB M BUHHOIO
CMUpTAa U3 JpPeBeCHHB!, MCKYCCTBEHHOTO INEJIKA M JECATKH
ApyTUX NpPOU3BOACTB, O KOTOPHIX M He rpe3una napckasa Poccus.

IocTaToyHO yKasaTb Ha HeoOLIUallHO CNOXKHOE MPOU3BOJICTBO
APOTUBOMAJISIPUIHOIO Mperapara aKpUXMHA U MCKYCCTBEHHOIO
UHANro, ocBoeHHoe B 1935 r. BeejieHbl HOBLIE TEXHOJIOIHUECKHE
METOZL TNPOU3BOACTB NPU BEHICOKUX TeMAepaTypax M JaBJIEHUSX,
KaK Hampumep, CHHTE3 amMMUaKa M3 a30Ta M BOJOPOjJA, CUHTE3
METHJIOBOTO CIMpTA M3 ra3o00pa3HLIX OKMCH YrJjlepoja M BOJXO-
poja u Ip.

PasBepThiBaHUe CTAXAHOBCKOI'0 ABIYKEHUS B XUMUHU YIKE FOBEJIO
K 3HauuTeNbHO (0Jiee NPOAYKTUBHOMY HCIIOJb30BAaHMIO 3aBOJ-
cKoit annapatypbl. B fexadpe 1935 r. npou3BOAUTEILHOCTS HAIIMX
CEePHOKUCIOTHLIX 3aBOJOB B 8 pas mpesbiCHIa CPEAHION CYTOU-
HyI0 NPOM3BOMMTENILHOCTE UX B 1925 r., a cynepgocdaTHbIX
Jake Ooyee ueM B 13 pas.

U, xors B obnactu xumuzaiuym CCCP Ham ocraercss cleNaTh
ellle BeChMa MHOTO0€, KaK B CMBICJIe VBeJMUeHWsT yucla XHMUye-
CKUX 3aBOJOB M POCTA UX NPOU3BOAMUTENLHOCTH, TAK U B CMUICIIE
ApWIMKEHUS XUMMU KO BCEM OTPacjsM HapAJHOrO0 XO3sIHCTBA,
MBI YBEDEHHO MOYKEM CKa3aTh, YTO ¥ HA 9TOM YUYaCTKE MBI Y)Ke Z0r0-
HsIeM, 2 B HEKOTOPHIX CNy4YasiX W MeperoHsieM MepesioBble 10 TeX-
HUKE KANUTANUCTUYECKUE CTpaHbL.

Bce 9T0 cTaN0 BO3MOYKHBLIM 1OCiie 0CBOGOKIEHHA Haurero pado-
Yero KJjacca, Hauiell HayKU U3 Lenei Kanuraausma.



FrTABA I
XUMMNYECKAY ,,MATUS«
(peaKkuum coeHHEHHS)

Cpeny (OoKycoB, KOTOPLIMH B NPE)KHHE BpeMEeHa 3ae3yKue «iipo-
(eccopa Oenoif U yepHOH Maruuy mopa)kanu ofnlBaTesell TIYyXHUX
NPOBUHLMANBHBIX TOPOJOB, MHOTME OCHOBAaHBI HA XUMHH.

B cymHocTH, 3T0, KOHEUHO, He (OKYCH, a NMpocTo 0osiee WU
meHee 3(deKTHO 00CTaBJeHHBIE XUMUUYECKUe ONEBITHL, ¥ BCe OHU
JIETKO MOTYT OBLITH TIPOAENIaHbl KaKAbiM U3 Bac.

ONLITEl 3TH NPUBOAWIM B TpPENET HEBE)XKECTBEHHOE RaceleHue
IOPEBOJIIOLIMOHHOM NPOBUHLIMM, He 3HaBIllee XUMHUUECKUX 3aKOHOB,
TIOJIOXKEHHBIX B OCHOBY BCeX 3TUX «OKYCOB».

$1 MoKa)Ky BaM HeCKOJIbKO JeCSITKOB TaKUX ONBLITOB, U Bbl yBHU-
JUTe, YTO OHM HE TOJILKO JIOOOMBITHE, HO 3aYacTyw U BecbMa
MOYYUTEJIbHLl. 3HAKOMCTBO C CYUIHOCTBIO 3TUX ONHTOB OTKpHI-
BaeT HaM rilaBHEHIIMEe 3aKOHbI XUMMH.

NOCIVHIHAA MANHPOCA

OZIHUM U3 CaMBIX NIPOCTLIX U B TO )Ke BPeMs Haubosee MyapeHsIX
(OKYyCOB ST He3HAIMUX XUMHU ABJSIETCS Tawof: (POKYCHUK
feper B pOT Manupocy M, TMOKasblBas Ha CTOAIMYE Tepej HuUM
CTaKaH, rOBOPUT, UTO ceifyac OH cobepeT ALIM MNanupocsl B STOT
CTaKaH, a enule B 3aKpHITLIH, [1pH aToM «nipodeccop 6Gestoit u yep-~
HOI Maruu» 3aKypuBaeT NanUpocy, a CTaKaH NMPUKPLIBAET YaHHbIM
QuropIeM,
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JleficTBUTENIbHG, TI0 Mepe TOT0 KaK BLIKYPHUBAETCS TMamupoca,
cTaKan BCe Oosiee M GoJiee HamojHsercs AbiMoM (puc. 1).

OJTOT ONBIT MOXKHO BApbUPOBATH HA pasHrle Jiaabi. MOyKHO mpej-
BAaPUTEABHO BEIKYPUTb MANMPOCY W CKasaTh Ny0JiMKe, YTO BBl

celfuac cpenaere To, 4ero HUKTO M3 IPHCYTCTBYIO-
WMX CHeJIaTb He MO)KeT: coGepere paccesiBIUiCS

N0 KOMHATE AbIM U HANOJ-
HUTE UM 3aKPLITHIE CTaKaH.

[oBopsi Tak, BB 00paTuTe
BHUMAaHUE 3puTeJiell Ha
CTaKaH, HPUKPBHITHH Kyc-
KOM KapTOHA, Ha KOTOPOM
CTOUT ApyToli CTaKaH, ONpo-
KUHYTHI1 BBepX aHOM. Enie
Jlyyllle, eCid 3aMeHUTe CcTa-
KaHB! IByMs] Y3KUMM U BBI-
COKUMU CTEKJISSHHBIMM Lid-

.HI/IHILpaMI/I C meOKHM[/I
Puc. 1. CTaxan Hamon- QUiaHuamu (puc. 2).

Puc. 2. Bunous-

MEHEeHHe npeanl-

HACTCA IbIMOM, BEICTLIM ABIDKEHUEM BBl nyivero onuira.
BLIIEPTUBAETE KAPTOHHBIH

JIUCTOK, pPa3AeNIAMMI CTaKaHbl WM LWJIMHAPH,, — U TOYTH

MOMEHTANIBHO OHU HAIOJHSKTCS JBIMOM.

MoyxHo 060#TUCE U Ge3 BCSKON MOCyAbl U MSYMUTh CBOMX TOBa-

pueil, noKypusas cpasy IBe TPyGOuKM,
IbIM KOTOPGIX OYAET UTTU U3 OiHOH B ApY-
ryio (puc. 3).

$1 moxa)Ky BaM 3TOT OKyC B ero camoi
MOYUUTENLHON dopMe.

Cmorpure. $1 6epy JieHTOUKY MeTajuia
Ma2Hus, TOPOIIOK KOTOPOTO OHKIYT i
OCBELIEHUST noMemeHuit npu goTorpaduye-
CKUX CheMKax. OIUH KOHel| ee YKPemisiio
B npobKe, Npo6KO10 »e 3aKynopuBaw 6y-
TBUIKY C OTPe3aHHbIM JTHOM, TaK YTO JIEH-
TOYKa BHCUT BHYTpU Hee. Ha Tapeiiky Ha-
JIMBAI0 BOMH, 3&)KUral MaTHMH CHU3Y U
CTaBJII0 OYTHIIKY B TAPEJIKY.

Bekope 6yTouika HanosHsieTcsi GeJibiM
ALIMOM.

41 ceftuac 3acraBnio ero nepeiity us 6y-

Puc. 3. OuM u3 onHoit
TpyOKH MAET B APYTYIO.

TBUIKM B 3aKpLITBIH crakaH. CTakad, HaxoAsuuuiics Ha Apyrom
KOHIi¢ CTOJIa, NPUKPLIBaK YaiHbIM OJofleM, Kak B (OKyce
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¢ Nanupocoi, u, — CMOTpUTe BHUMATENIBHO, — 10 Mepe Toro, Kai
pefieeT U ucuesaeT AbIM B OYTLUIKE, OH MOSIBJISIETCSE W TyCTeeT
B CTakaHe (puc. 4).

3amerbTe elle, YTO BOJA M3 TapeJKd [POHUKIA B GYTLUIKY
M CTOMT TaM Ha §0Jiee BLICOKOM YPOBHE, UeM CHAPYI)KU B TapeJiKe.

He kaykercst 111 Bam 3TC yAUBUTEABHBIM? Beib 0T HarperaHus
BO3YX B OYTHUIKE JO/DKEH ObUI PACIUUMPUTLCS, a4 HE CHKATbCA.

Ho oGbsicHUM XUMHYECKUH CMBICT BCEX 3TUX (POKYCOB.

KoHeuHO, IpiM OT BRIKYPEHHOH NManupochkl pacceruBaeTcss B BO3-
Jyxe, a B OYTHJIKE 00pasyloTcs Gelible XJIONbs: PesysibTaT coelu-
HeHus1 KHMCIOpOJa BO3AyXa C MarHueM — oOkuce maeHus. JBa
NPOCTHIX BENIECTBA (XUMUUECKMX OJIEMEHTA) AU CJIOMKHOE.

Topusitie BOABI MOX OYTLIIKOH 00D~
SICHSIETCST TeM, UYTO YacTb HaXojsue-
rocs B Hell KUCIOpOmA COEIUHMIACH C
Marguem.

Hy, a mpuuuHa NOSABIEHUS AbIMA
B 3aKPLITOM CTaKaue?

Ha gHo ero s1 o Hauajga omelta Kar-
HyJI HECKOJIbKO KalleJib HallaThIPHOIOo
CNUpPTa, a Ty CTOPOHY OJIIOALA, KOTOPast
MPUKPHIBAET CTaKaH, CMOUWI COAAHOU

kucaomou, Puc. 4. Jum Hcuesaer B
ConsHast KMCI0TAa — 3TO  PACTBOP Gyruimke M mOABISETCS B
B BOJe XA0pUcmo-6000p00H020 rasa, cTaKane.

a HaATLIPHBIA COMPT —— TOYKE PacTBOp

B BOJie ApPYyroro rasa — ammiaxa. 06a JIETyud H, BBIIEJASCH
U3 PacTBOPOB U CMeIIMBAsiICb B BO3JyXe, COCIUHSNTCA B BUIE
IblMa B MUKPOCKOMUUECKYE KPUCTAJUTMKU Haulamstps. JBa CIox-
HLIX BEUIECTBA (KUC/IOTA U IEJI0Ub) AU JPYToe CI0KHOE (COJb).

OneIT 06BsICHSIETCS, CJIeA0BATeNIbHO, MPOCTO, HO BBOJUT HAC
cpasy B I'yIy XMMUUeCKUX MOHSTUH, aBash HaM CBEJEHUS O Cy-
IECTBOBAHUM TAKUX BEIIECTB, KaK KUCAOMbL, OCHOBARUS, COAU.

UTo OHU B OTHEJILHOCTH cOGOM0 INPEeCTaBIANT, Mbl y3HaeM U3
JaJbHEHIINX OIEITOB.

— Hy, a kak ke ¢ TpyOxkamy, 06MeHUBAIOLIMMUCSA CBOMM Jbl-
MOM? — HaIlOMMHaeTe Bbl MHE.

Jla passe He gorajanuch? B ofHy «(OKYCHUK» 3apaHce BKJa-
ABIBAET BATKY, CMOUEHHYI0 HAIIATHLIPHLIM CMUPTOM, B JAPYTYI0 —
coJigHo#t kucnoroit. KoHeuHO, OH MPU 3TOM HE KYPHUT, TO-€CTb HE
BTATUBaeT BO3fyX B cebsi, a, Hao60pOT, BBIABIXAET €ro 4Yepes
TpyOKH, BAbIXAas1 HOCOM.

BoT u Becb cexper.
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TPU «KUTA» XUMHMA

Vccnegys BeilecTBa, U3 KOTOPBIX COCTOMT OKpy»Kaiouwid Hac
BURMMBIH MUD, YUeHbIe pasfelnyid UX MO CXOJHLIM NPU3HAKaM
Ha TPyMLL.

I'pomagHoe OONBIIMHCTBO 3TUX BelECTB VAAJIOCH PA3NIOKUTh
Ha GoJiee MPOCTLIE, HO YacTb UX [0 CAMOT0 MOCJEeTHEr0 BPEMEHU
HUKAaK HEe MOAJABANIaCh TAKOMY passIOKeHHI0, U UM INPUIHCH-
Bajacb abCO/HOTHAst 2JIEMEHTApHOCTh cocraBa. CuWTaNioch, UTO
BCe METaJNIbl M YacThb HEMETAJUIOB SIBNSIOTCS TeMH «KUPNHYAMU
MHPO3HaHUsI», U3 KOTOPLIX NMOCTPOEHA BCelleHHasl.

Omnako, ¢ 1919 roma, Korma OZHOMY AHIJIMHUCKOMY YYEHOMY
YAQIOCh [JOKa3aTb CJIO)XKHOCTb COcTaBa a3oma, ! Halle NpeicTa-
BJIEHUE O JeJIEHUH BEileCTB Ha MPOCTHIE U CIIOMKHLIE 3HAYHUTEJIHHO
U3MEHWI0Ch.

K 9TOMy JeJIeHHIo s ellie BEPHYCh B JanbHeRleM, a oKa yKaxy,
UTO CPEIM BEHIECTB, 3aBELOMO CIOMKHLIX, BEENIAIOTCS TPHU IPYIINLL,
UMEIIMe 0C000 BaKHOE 3HAUEHWe JJisT TPUKIALHOM XUMHUH:
KUC0MbL, 0CRO6ARUA U COALL.

Hapoanast panrasust npepcrabisiia 3emio crosiiielR Ha Tpex
kurax. Hayka paeHo ocBo6ouia KHTOB OT 9TOM HeNMOCHJIBHOM
JUTst HMX 31244 ¥ 1IpeocTaBuiia 3emiie CBOGOAHO HECTUCH B MUPO-
BOM TNpOCTpaHCTBe.

«Tpu KHMTa XUMUK», HAmpPOTHUB, BCE €ifle HECYT CBOK CIyKOY,
TOJleP)KUBast CTPOMHYI0 CHUCTEMY KJIacCU(UKALMU BELHECTB.

M3 Kucnot Bel, BEPOATHO, OJMDKE BCETO 3HAKOMBI C YKCYCHOL,
KOTOPOM CTOJIOBBI YKCycC 06s513aH CBOMM BKycOM. B03M0)KHO, UTO
CNBIXaJIM ¥ 0 LPYTUX KHUCIOTaX TNHIIEBBbIX BEUIECTB: MOAOYHOL,
20404r0l, aumonroll v np. U3 MUHepaJbHBIX KHCJIOT, BEPOSITHO,
3HACTE CEPHYH, @ MOXKET OLITH eille A30MHYw U COASHYI0.

PacTBopuMele KUCMOTH OKpaIIMBAIOT PACcTBOP saxmyca (pactu-
TEJIbHOW Kpacku, ROOBIBAEMON U3 HEKOTOPHIX JIMILAEB) WILI
NponuTaHHyio UMY OYMaXKKy B KpacHBil 1BeT. Bce 0HU cofeprkat
B CBOEM COCTaBe 9JIeMEeHThI HeMEeTAJIMYECKOro Xapakrepa (TaK
Ha3bIBAEMBIE MEMAAA0UOLL).

OmnpenensTs, uTO TaKoe OCHOBAHUS, TIOKA He OYAY; 51 0GDBACHIO
BaM 3TO MOHSITUE HECKOJIbKO mo3:. Iloka yrOBOJILCTBYEMCsE
CBEIEHUEM, YTO JieKO pacTBOpUMiieé B BOJE OCHOBaHMA (iye-
A041) MMEIOT XapaKTePHBI «MbUIbHEIAY BKYC M OKPALIMBAIOT JIaK-
MyC B CHHUM IBeT.

1 A307m B KonMuecTBe %/; Mo 06bEMY BXOAMT B COCTaB BO3LYXa, SIBNAIOLIE-
FoCA CMeCbI0 a30Ta ¢ /5 yacTblo (MPUOAM3UTENIEHO) KHUCIOPORA M HHUTOMNK-
HBIMK KOJIMYECTBAMM APYTHX rasos.
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Boo6uie, KaK KMCnOTH, TAK ¥ IENOYM MEHSIOT LBETA MHOIUX
KPacoK, U MPUTOM He 0JUHAKOBO. JTa CNOCOOHOCTE MX JaCT HaM
boraTpiif marepuan Ans NpoJenbiBaHUS OYeHb 3((EKTHBIX OMNBI-
TOB — XUMHUYECKUX (OKYCOB.

Ilpy coefvHeHMH KUCIIOT € OCHOBAHMSIMH 06pasyloTcst coau.
XapaKTePHBIM PUMEPOM NOCTETHUX GYIET XOPOLIO BaM 3HAKOMast
0OBIKHOBEHHAS M08APeHHAs COAb, NABLIASI CBOe Ha3BaHUE ITOMY
Kiaccy coefuHeHuii. OqHAKO0, He BCe COMM COJIOHE! HA BKyc. Mexxay
HUMU €CTb U TOPbKMe (npuMeHsemast KaK JIEKapCTBO CEPHOKHC-
JIOMarHueBasi COJIb TaK M HA3LIBAETCA TOPBKOH COJbIO), €CThb M
clafkue (YKCYCHO-KWCIIOCBUHIIOBAsT He NApPOM HOCUT Ha3BaHME
CBRHLOBOI0 caxapa). He Bajgymaiite ToAbKo mnpo6oBaTh MX HA
BKyc!

Bce comn cnocofHnl 06pa3oBbiBaTh KPUCTAUIBI, M MHOTHE M3
HUX He JEHCTBYIOT Ha JIAKMYCOBYI0 OYMaXKKy, — MHOIME, HO
IaNieKo He Bce.

Conu panexo He Bcerna GecuBeTHH, KaK TNOBapeHHasi COJb:
MHOI'ME M3 HMX OKpaiueHbl. COJIM MOTYT BCTYNATb B XMMHUECKOE
B3aUMOJIEHCTBYE APYT € APYroM, NpHYeM B HEKOTOPHIX CIydyasiX
M3 PacTBOPUMBIX COJIell TMOJydYarwTcsi HepacTBopumble, U3 Gec-
UBETHLIX — OKPAileHHBIE, U3 COJleil OZHOIO [BeTa -—— COJIU APY-
roro upera. Peakumu, npy 9TOM NPOUCXORSIME, HA3bIBAKTCS
PEAKLUAMH 06MEHHOTO PassIoyKeHUsI.

Ha aTux cBoifcTBax cosleif ocHOBaHA IeJIast CepHsi MOPa3UTENb-
HBIX ONBITOB-«(POKYCOB», KOTOpHIE s1 BaM COOMPAIOCh MOKA3aTh.

Ho ropasmo Ba)kHee TO, UTO Ha TeX K€ CBOWCTBAX JEPIKUTCS
TEXHUKA MPOM3BOACTBA KUCJIOT M OCHOBAHMIii, conell, KpacoK H
KpALIEHUS NPsHKU U TKaHell U Apyrux XUMUUeCcKUX TNPOM3BOACTB.

CAMAS HYXHAS KUCJIOTA

KpaiiHe 6IaronpsATHLIM 06CTOSITENLCTBOM JUIs1 Pa3BUTHS XUMHU-
YyecKO# MPOMEBILUIEHHOCTY ABJISIETCS TOT aKT, 4TO camasi BayKHAS
K3 BCEX KUCTIOT SIBJISIETCS M CamMOi JerieBoH.

JT0 — cepHasi KUCHOTA.

KoiuecTBO CepHOI KUCIIOTH, BhipafaTuiBaeMoe B TOH MM HHON
CTpaHe, ABJsIETCSA NOKa3aTeNleM pasBUTHA B 3TOH CTpaHe XUMHUe-
CKOM MPOMBILIEHHOCTH BOO6G1IE,

Eute 661! Be3 cepHOil KUCIOTH XUMUK «KaK §e3 pyk». Oua Heob-
XOUMA AJIA TOJyuYeHUsT 60JIBLIMHCTBA APYTUX KUCHOT, KAaK MHUHes
pajybHBIX, TAK ¥ OPraHUYecKUX, OYeHb MHOTUX COJlell ¥ [ApYTux
XUMUYeCKUX coefluHeHHH. OHA TpUMeHseTCs Ul ITpeBpalleHUst
fipeBeCHHBEI B raseTHylo OyMmary, JJisi NpeBpaljeHUs Kpaxmania
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8 CHAAKYIO MATOKY, UIS MONYYeHH MHOTUX KPACOK H B3PLiBYATHIX
Bell[eCTB, AJIs1 OUMCTKM He(TSAHBIX NMPOAYKTOB, B TEXHOJOTHHU yep-
HBIX M LBETHHIX METAVIOB, B KOKCO-0€H30JBHOM M KOYKEBEHHOM
NPOM3BOACTBE U B psfie APYTUX NPOU3BOACTB. WM, rnasHoe, MpHU
ee MOoCPe/CTBe T0JIyYaloTCs LeHdHble yA00peHus — cynepdocdarsl,
Ha YT0 YXOZMT TOYTH OJHA TPeTb BCeH BHIpabaTbiBaemoil y Hac
CepHOM KHCIIOTHL.

U BoT 3T0#-T0 HeoOxXopumeHleld KucioTel B Hapckoit Poccun
npouspogusiock B 10 pa3 mennblie, yem B CILIA.

CoBeTckasi BNacTh, NPUCTYIIAA K CO3JaHUIO y HAC MOIHOH XUmMu-
YECKOl NPOMBILUIEHHOCTH, B NEPBYK ouepelb 03a00TURACH BCe-
MepPHO PasBUTE MPOU3BOACTBO cepHoit wucnoTel. C 250 Thic. TOHH
B JIopeBOJIOLMOHHOE BpeMst 50 ! 800 Thic. ToHH B 1937 r. — BOT
KaKOB POCT CEepPHO-KUCJIOTHOIO NMPOM3BOJCTBA. YBejiUyeHHe Mpo-
IyKuuu Gosee yem B 7 pa3. TakuUX TeMNOB KanUTaJUCTHYECKas
TeXHUKA He 3Haer!

KATAJIU3ATOPbl XUMUUYECKUX PEAKUUNA

He Bce peakuuu coelMHeHUS UAYT TaK IMagKo, Kak MOKasaHHoe
BaM MHOI0 COej{MHEHHe XJIOPHCTOr¢ BOJAOPOJA C aMMUAKOM; BO
MHOTHX CJIYYasiX BEIIECTBA, MOTYILHE COETUHATLCS APYT C JPYTOM,
160 BOBCce «HE XOTAT» COERUHSAThCS, U0 COCRUHSANTCA Kpaikue
MeJJIeHHO.

B oTux cnyuaax npuberaioT K TaK Ha3hiBAEMbIM KOHTAKTHBIM
peakuysm (peaxudsiM CONPHUKOCHOBEHHS), NPOUCXOASALIMM TPH
nocpeacTBe 0COOLIX BEMIECTB -— KaTajaM33TOPOB, He BXONSIUX
B COCTaB KOHEUHOTO NPOAYKTA PEaKIHH M OCTALMXCS M0 OKOH-
YaHUN peaKuud HeHn3MeHEeHHbIMH.

TMonyyeHue cepHOM KUCIOTH M fABJSETCS KaK pas NpUMEPOM
TaKUX KOHTAKTHBIX Peaxuuii.

CepHas KUCIOTA NOJyyaeTcsd COENHHEHUEM CEPHOTO aHTHAPUAR
¢ Bopoii. Cepublif auTUAPUR NOJIyYaeTcs, B CBOIO OUYepelb, Npu-
coelMHEHHEM aTOMa KUCAOPOJA K MOJIEKYJle CepHUCTOI0 aHruj-
puaa.

C cepoif U CcepHUCTHIM aHTULPHMAOM HaM €lle MPEACTOUT B Jalb-
HelilieM NMO3HAKOMMTBLCS, a NOKa CKaXXy, 4ro cepa, cropas Ha
BO3LyXe, HAeT ra3o00pasHbld CEPHUCTHIA AHTUJAPUI, MOJIEKYJa
KOTOPOI'0 COCTOMT K3 OJHOTO aroMa Cepnl M ABYX aToMOB KUCJIO-
pona. CepHplit )K€ aHTUIPUL — TEJNO TBEPIOE, B MOJIEKYJie KOTO-
pOTo MMeeTCsT TPETUH aTOM KUCIOopoa. 3aaua KaTajau3aropoB —
HPUCOEIUHUTL ITOT TPETUH aTOM KUCJICPOA2 K MOJIeKyJsie CepHH-
CTOT0 aHruapujia.
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Peiraercst oHa xBosiko: nuG0 B CBUHIOBYI0 KaMmepy BMecTe
C CEPHUCTHIM aHTUAPUAOM U IIAPAMU BOJG! BBOAST HeOO0JIbIIOE KOIH-
YeCTBO OKMCJIOB a30Ta, JH00 B Kamepy MOMeM@WT Ty(uyatyio
niatTuHy. IlepBhie OTHAIOT CBOH KHCIOPOJ CEPHHUCTOMY AaHTH[I-
PUIy, @ CamM CHOBa OKUCIHSAITCS KHCIOPOAOM BO3LyXa, BTOpasi,
Crymas Ha CBOEH NOBEPXHOCTM KUCIOPOR, OKMCISIET CEPHUCTHIR
AHTUIADUNL B CEpPHBI.

Ceiiuac B Hamle#f XUMHAUECKOH NMPOMBIHITIEHHOCTH IHUPOKO IOJIb-
3YIOTCST KaTaJu3aTopamu JUisi MOJYYeHUs] BecbMa MHOTUX, Npe-
UMYIECTBEHHO OpTraHWuecKHX, coeAuHeHuid. JlopeBOJOLUOHHASA
XKMHUUeCKasl MPOMBILUTEHHOCTh KCIOJIb30BaTh TaKue peakLdd He
yMena, Ja M camuX NPOU3BOACTB, B KOTOPBIX OHU NMPUMEHSIIOTCH,
TOrfa He OBLIO.
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r'q1ABA 11
MPEBPALEHUE XXWUAKOCTEN

(peaKiuH OOMEHHOro pa3io)yKeHUs)

OfGcTaHoBKa «MarMyecKoro KaGuHeTa», TAe s1 cofupaiwch Je-
MOHCTPUPOBAaTh BaM CepHI0 OMBITOB, MOATBEP)KIANIMX Mepeurc-
JIeHHEIe BBIILle CBOHCTBA «TpeX KUTOB XMMHM», BECbMa HeECJIOXKHA.

Croy, mapa coBepleHHO ORMHAKOBEIX OYTBUIOK U3 Gecrper-
HOTr0 CTeKJIa, NOJIH’KUHB TOHKOCTEHHBIX YaliHBIX CTaKaHoB —
BOT U BCE, YTO MOKa MHe NMOHAA00MTCS.

CroJs1 mOyKeT GLITb 3aMeHeH HUSeHbKUM HIKAadOM C PacKpEITEIMHU
ABEPLAMM, JIU00 OOBIKHOBEHHBIM CTOJIOM ¢ TafypeToM WM mepe-
BEPHYTBIM BBePX JHOM SINIMKOM NOJ HUM. B IOC/IefHeM Ciydae
NPOCTPAHCTBO ME)KIY BEPXHUM Kpaem CToJ1a, 00palieHHBIM K 3pu-
TeNisIM, U TOJIOM ROJDKHO OBITBH 3aKPHITO
CBecHUBIeiics €O CTOJIa CKATePTHIO.

CrakaHbl, eclu He THATbCA 3a CLEHUY-
HOCTBbIQ OIBITOB, MOYKHO 3aMEHHUTb Npo-
Gupxamu (puC. 5) — OTKPBITHIMM  L{H-
JUHAPUKAMM C TOHEHbKHMH CTeHKaMH,
NpUMeHseMEIME B 1ab0opaTopusiX.

Ha ckpsiToii 0T B30p0B 3puTeliedf noske
CTOJIa-1IKa(a NOMEIAI0 3a1ac pedzenmos
(XMMHYeCKHUX BENIECTB, HY)XHBIX JJd
OHLITOB): TBEP/ILIX — B 6aHouKax (puc.6),
PacTBOPEHHBIX — B CKJIAHKaX (puc. 7).




Te U pyrue — ¢ NPUTEPTHIMU CTEKJIAHHLIMA NPOOKAMU; Ha TeX
M Jpyrux HaKIeeHH APJBIYKY € HasBaHUAMM BEIHECTB, B HUX
cofepykanuxcsl. TyT >Ke B yriay, Ha BCAKUM cliyuyai, — IpOTHU-
BOSIMSI TPOTHB HEKOTOPBIX SAAOBUTHX BelecTB, 0e3 KOTOPHIX
B OTOi cepuyl ONLITOB He ofoiifemncs.

Canbre HeBHalexke INPOTUB CTOJIa U CMOTpUTE
BHUMATEJILHO: 51 HayUHal.

MOJIOKO... U3 BOJibl

Y HU3BeCTHOTO aMepuKaHcKoro nucarens bper-
lapaa B noeectu «lcTopusi ogHOl pPyAbly €CTh
TaKasl CLEHKA:

«He3Haxomeny 06MaKHyJn B CKISIHKY CyXylo Obl-
NMHKY U CTPSXHYJI ¢ Hee Kansuo B Bogy. Boza ocra-
JIach TaKo| >Ke UUCTOMH M IPO3PAUHOiL, KAK NpPeIe.

— Temnepb GpoCb TYAa WENOTKY COJH.

Puc. 7. Kyuro mnosuHoBaicsi. B Ty )ke MUHYTY Ha MO-

CrsHka.  BEPXHOCTH BOABI II0KA3ajcsl GesoBaThli nap, U BCs
BOJa CTajla MOJIOYHOTO LiBeTa.

— JTO KOJI0BCTBO! — BOCKIMKHY KyHro.

~— JT0 xnopucroe cepe6po! Heyuh

Kakan peakuus ONUCHIBaeTCs 3IeCb POMAHHCTOM M BEPHO JIH
0Ha omucaHa?

Cnenywmowuii oneiT AacT BaMm OTBET Ha
9TU BOMPOCEI.

Ha crosne mnycroit crakad. Moskere
OCMOTDETb €r0, — B HEM HET HHUYero Mma-
TUYECKOT0; CTAKAaH KaK CTaKaH.

JBa TakUxX »Ke CTaKaHa, HAMOJIOBUHY
HAJUTBIX KaKIbIE, HACKOJIBKO MOYKHO
CyAuTb 10 BUAY, Npo3pauHoil yucroit
BOJIOH, Nep>Ky B mpaBoil U JIeBOH pyKe.

#1 cnuBaio BoAy U3 060UX CTaKaHOB OHO-
BpEMEHHO B CTaKaH, KOTOPBIH CTOMT Ha
crone (puc. 8). -

Uyneca! Jiun Bogy, a cTaKaH HamoJl- Puc. 8. MosnoKo 13 Boal.
HWJICS... MOJIOKOM,

Ho cTtout nomo)xaaTh HECKOJbKO MHUHYT, W KJUIC3US pacceu-
BaeTcsl — I'ycToH Genblif TBOPOIKUCTEHIA 0CaJOK OMYyCKAETCs1 HA AHO
CTaKaHa, a BOJa HaJ OCAaJKOM CHOBA CTAHOBUTCS NMPO3PAYHOM.

1 CM. norosHeHHE B KOHIEe KHmKKH (ctp. 171), ¢ KOTOpBLIM, MOBTOPSiO,
COBETYI0 O3HAKOMMTHCS paHblIe, YeM NDHCTYNMHTE K ONbITAM.
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[oatomy, ecnu, MOBTOPSA MOM OMMIT, Bbl He 3aX0TUTE HCIOPTUTH
€ro 9QdeKT, HememJIeHHO NPsTUbTE CTAKAH ¢ «MOJIOKOM» B CTOJ
U TepexoauTe K ApyruM ¢oxycam. 51 »Ke OTKpOW Bam CeKpeT
NpeBpalieHus.

B crakanax, koTopeie s Jep)KaJl B pyKaxX, Obljia Hajaura He
BOJA, a MpO3pauHble BOAHLIE PACTBOPHEI: B OJHOM — OOBLIKHOBEH-
HOM NOBapeHHOMU conu (x10pucmoe0 Hampus), B APyrom — AANUCA
(asomno-xucnoeo cepebpa). Vimelite B BULY, UTO 4gnuc siAOBWT,
obpawaiiTecb ¢ HMM € OCOOEHHOI OCTOPOYKHOCTBIO, B PYKH He
Oepute, BhIHEMaliTe ero U3 GaHOYKU, B KOTOPOH XpaHuTe, NUH-
yemom (puc. 9); 6aHouxa HOHKHA OBITb U3 TEMHOIO0 CTEKJA, TAK
Kak Ha cBery nsdnuc pasnaraercs. Ha stom, Mexxny npouum
coof1y BaMm, 1 OCHOBAHO €ro mpuMeHeHue B ororpaduu. PacTso-

PATH a30THO-KUCJIOe cepeGpo HeoOXOMMMO B MeperHaHHoi (nu-
CTUJITMPOBAHHOM) BOJE, KVIUIEH-

HOl B anTeKe, TaK KaK B 00BIKHO-
BEHHOH BOJle OHO JaeT MyTh.

[Ipyu cnuBaHWM pPacTBOPOB

NPOU30LITAa XUMHUYECKAsd peax-
Puc. 9. Tunuer. yus (B3aUMOLeliCTBUE) — COJIK
0OMeHANNCh MeTaJulamM, BXO-
JBUBIUMMY B UX cocTaB. [Tonyuunuce: x10pucmoe cepedpo, HepacTBo-
pUMOE B BOJE U BCKOpe OCeBllee B BUIE CHEXHO-0JIOT0 0CaKa, 1
asomrio-Kucasii Hampuii (ceaumpa), OCTaBILMICS B pacTBope. B no-
CliefiHeM HeTpYNHO yGemUTbCs, €CIIM, OCTOPOMCHO CJIMB YKUAKOCTh
€ ocajgka, BeMaputb ee B (apdopoBoil yalieuke Ha CHMPTOBOMH
namne. Korga Boza BRIKUNNT, HA JHE OCTAHYTCS KPUCTA/UIMKH
CeJIUTPEI.

MasneHbKOe 3aMeyaHMe NPAKTHYECKOTO Xapakrepa: OTTOI0-TO
1 Hejb3s PACTBOPSTH NANKMC B BOJAONPOBOJHON BOje, UTO caMas,
Kaszanocb Obl, YMCTasds U Ha BKYyC COBEPIIEHHO MpecHash BOJAA
COTEPAMT BCerga B pacrsope X0Ts Obl ciefbl MOBAPEHHON COJMM.
B yaboparopusix NOAL3YIOTCS ONUCAHHON peaKiued IUis omipefe-
JIeHUsT KOJIMYeCTBEHHOTO COJepr<aHusi B BOJAe XJIOpUCTOr0 Har-
pust. OcafuB ero NMOJHOCTBI0 U3 OTMEPEHHOT0 KOJMYECTBA HCIHI-
TYeMO# BOJbl, 0CaZOK BLICYIUMBAIOT U B3BEIUUBAWOT. XuMudeckue
COe0UuHeHUs, B OTJMUUE OT NPOCTOl CMeCH BEINECTB, NpOUCX00AM
AuWb NPU HAAUYUU CMP0o20 ONpPeQeseHHbIX 6€C08bIX OMHOUICHUL
MexcOy cocmaeasiomumMu ux eewyecmeami. 3Hast Bec 06pasoBas-
Ierocsi XJOPUCTOTO cepebpa, XUMUK YMeeT BbIUMCIHMTB, KaKoe
KOJINYeCTBO CCNIU OLLIO B UCTBITYeMOH BOJE.
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BOJA U BMHO B OJTHOY BYTBIUJIKE

(XuMuyeCKHEe HHAKKATODH)

A Tenepy, eciid XOTHUTe, 1 MOTY HaJIUTb Bam jn6o BUHa, JIHbO
BOJABI, MO BallleMy YKa3aHU0, M3... OJHOH W TOH >Ke OYTLIIKH.

IMoxkanyiicta, 0CMOTPUTE ee Mepe] HAYANIOM OMNBITA.

dto y6eauT Bac, 4to B OYTHUIKE HE BUHO, a camasi 0OLIKHOBEH-
Hast BOJA.

Bel mpocuTe HaJIUTh BUHA.

Hanonusio U3 6yTLUIKY OJMH U3 CTOALIMX Mepejo MHOK CTaKa-
HOB, U M0 KPaCUBOi OKPAacKe YKUAKOCTH BBl MO)KETE CYAUTL UTO
nepeJ BaMU KpacHoe BHHO.

Ho mHe XoyeTcst BRUMUTHL BoJBl. $1 mepesiuBai BUHO B APYroi
cTaKaH, U OHO CHOBa mpeBpaiaercst B Boay (puc. 10).

Ho nute BOAY 9TY
Henb3st. Y BOT nouemy.

B OyTLlIKy HaJuTa
JeHCTBUTEIIBHO  NIPO-
crast Boja, HO K Heil
ObUI0 TIpeJBapUTENIbHO
npubaBJeH0 HECKOJILKO
KalleJib pacteopa (e-
nHoagmaseuna  (A00-
eum!). Ha puo mep-
BOTO CTaKaHa s1 HAJIUJ
elfe A0 Hayamna ombiTa Puc. 10. <<ﬂpeBpau1erme BHHA B BOAY».
HEMHOT) KPENnKoro pac-

TBOpa C00b!l, HA [JHO BTOPOTO — TAaKOH e pacTBOp 6UHHO-
KAMeHHOI KUCAombl.

deHondTanend KpacHeeT B 1LeNoyYaX U COJIAX ¢ mpeobiagar-
IMMHU 1eJToyHbIMM cBoMcTBaMu. Copa (yesexucavii Hampuil) Kak
pas u ectb Takas cojib. OHa o6pa3oBaHa OueHb Caboil yeoabHO
Kucaomoil M pe3Koil mescuble — eoxum Hamposm. KUCIOTH pas-
PYLIAIOT 9Ty OKPACKY, [O3TOMY NPH TepeIMBaHNM OKPACHBILETOCS
OT COJBI pacTBOPA B CTAKAH C BUHHO-KaMeHHOH KUCIOTOi OH CHOBa
obecrLiBeTHIICA.

Kcratu, 0 ¢eHondranense.

OH TNOCTOSIHHO MPUMEHSIeTCs1 B XUMUUECKUX J1afopaTopusax,
CNy)Ka JUIst yKa3aHUst MOSIBJIEHUST M MCUe3HOBEHUS 1eNI0UHGH peak-
I[MM PACTBOPOB B TaK HA3bIBAEMOM 00BbeMHOM aHalM3e BeLIECTB.
Kak 4 Jakmyc, OH, CJIe{0BaTeJIbHO, SIBISIETCSI XUMMYECKUM
UHOUKAMOpoM, TO-€CTh yKasaTesleM peaxuui.
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3amensiss  (edHondranend JAPyroil HCKyCCTBEHHOH opraHuye-
CKOM KpPaCKOM — memua-opanycem, AAOLUM MENTYI0 OKpacKy
B LIEJI0YAX U KPACHYIO B KUCIIOTAX, MOYKHO B HallleM OMNLITe HAaJIUTh
u3 OYTLIJIKK C BOJACI0O B CIUH CTaKaH 6enoro BMHA, B APyroft —
KpacHOT0, a B TPeTU# — YUCTOU BOZEI.

Ho u B 9TOM cliyyae nuTb HaNuTbHle «BUHA» HENb3sl!

IITPEBPAINEHUE BOAbI B YEPHUJIA ¥ OBPATHO

Iepeno MHOw0 ABE OYTHUIKM — OAHa C BOAOW, Apyras — my-
crast, U yeTelpe CTaKaHa. JIbl0 B HUX BOAY 43 OYTBIIKH, U BEI
BUJUTE, YTO B YETHLIX MO MOPSAAKY CTaKaHax OHa MpeBpPalAeTCs
B YEPHUNA, a B HEUYETHHIX 0CTaeTcA cama co6o10.

O1rnelitTe HEMHOTO MOJYUYEHHLIX UEPHUII B MY3LIPEK M NIPU ciyyae
YIOCTOBEPLTECh, YTO MMM OTJIMUHO MOYKHO MUCAThb.

Bepy nycryio OyTLUIKY M CIHMBAI0 B Hee CONEPHUMOE U3 BCEX
CTaKaHoB. BcerpsaxuBai OyTHUIKY, B30alThIBAK JKBAKOCTh. Kax
BHAUTe, OYTBHUIKA NOJNHA YMCTOH BOAbL. UepHUJ Kak He fniBasnio!

Uro0rl TMOKasaTb BaM 3TOT (GOKYC, si NpPeJBAPUTENLHO B BOJAE
nepBoi OYTBIIKM PaCTBOPUII € MON-TNONKKU MAHHUHA. TaHHUH —
3TO CJI0)KHOE AyOUNIbHOE BELIECTBO, 3aKI0YaKeecs B TaK Hasbl-
BaeMbIX UePHMIBHBIX OpELIKaX, HapocTax Ha JIUCThbAX Ayo6a,
NPOUCXOASINUX OT HOBPeKAeHUsT UX 0COOBIMU HaceKoMuiMM (0Ope-
XOTBOpDKamu). B coctaB ero BXOOUT OpraHuyeckass Oueat106as
Kucaoma. B yeTHble CTaKaHLL 51 TOXKE 3apaHee MPUJIHIL 10 HECKOIbKY
Kaliellb KPENKoro pactBopa X/10pro20 ycesesq. C 9THM COETUHE-
HUEM, KaK UM ¢ JPYTUMU COJISIMU yKeJie3a, TAaHHUH JAeT Hceae30.

B 6yThUIKY, Kas3aBUIyIOCA BaM IYCTOW, OBUIO MHOI0 HAaJIUTO
Ha JQHO HEMHOTrO KpEMKOro pacTBopa iyagesesoll kucaomet (sin0-
BuTtal).

CoBeplieHHO TaKMM e 06pasOoM MOXKHO TOKa3arb mpeBpaile-
HHMe BOABI B KpacHble uyepHWsia ¥, Ha060pOT, KPACHBIX UYepHHII
B BOJdy, 3aMEHHMB pacTBOP TaHHWHA pPacTBOPOM CAAULUAG8020
Hampus (eKapcTBO NMpPOTUB Juxopagku). C HUM, KaK BUIMTE,
MOTYT MMETb REJI0 HE TOJILKO GO0JIbHLIE, HO U 310DOBLIE.

TlepBrie MpUMEHSIOT ero JAJIs jieYeHUs:, BTOpPble — JUIsi pasplie-
YeHUs Y TIOYYEHHUs.

MHUMAS# OMKMBEKA ®H3HKO0B

(O6GecuBseynBaHHE XTO0POM)

du3NKa YYUT, YTO NPU CMEUIEHUW CHHEr0 M HKEJITOr0 UBETOB
TMOJIy4aeTcsi cocTaBHOM 3emneHblt 1BeT. B ToM e yGe)x/ieHBl Bce

22



YKMBONUCLIEL, A Me)KY TeM 51 JIETKO MOTY JOKa3aTh BaM, YTO TAKOE
yTBep)AeHUEe OLMGOUHO. CHHUI M YKeNTLIH — JONONHHUTENbHEIE
lIBeTa, B3aUMHO YHUUTO)KAawouMe APyr Apyra. PacTBopsl cuHeii
Y 3KeNITOMl KpacKU NpHU CIMBAaHUM JAaw0T OeCLIBETHYIO CMeCh.

CmoTpute camu. B aToM cTakaHe, KaK BUJIUTE, CHUHSA KUM-
KOCTb, B 9TOM — jKeNTasi. BeluBaw ux B Tperuil craxad. [lepen
BaMM NPO3PayHas BOJA: CHHMUI M JKENTHIH IBeTa YHHUTOXXUIU
Ipyr Apyra...

IToutu yBepeH, UTO Bac s He BBeAY B 3a0Jy)KeHUE U BLI CaMu
pasrafiaeTe TalfHy TaKoro «HapyLIEHHS» 3aKOHOB ONTUKH; HO
KTO ellle He BUJIeN NMOKa3aHHBIX MHOI0 PaHbILE ONBITOB, TOT, 110)Ka-
nyii, GymeT NocTaBied STUM ONLITOM BTYIUK.

Byl roBopuTe, UTG B NEPBOM CTaKaHe y MeHsI OBUI ILEJIOYHEIH
pacTBoOp JlakMyca, B APYTOM — TaKoH »xe PacTBOP MeTUJI-OpamiKa,
a B TPETbEM, KyJa 5 CJIUJ COREPIKUMOE IBYX MEPBHX, — XJIOPHAsA
BOZA,

BrI IpaBkbl: TaK 0HO U GBUTO!

BOJA — B MOJIOKO, MOJIOKO —B BOAY

(O0paTumMOCTb XHMUUYECKHUX DPeaKuui)

Mgt yoxe BUAENH, UTO MOXCHO PEBPATUTH BOLY B MOJIOKO, MOJY-
yasi TIpY CJIMBaHUM OeCLBETHLIX DPACTBOPOB ABYX COJIel Genblit
B3BeILIEHHLI B BO/Ie 0CAJIOK.

Mory noxasatb Tenepb M APYrol crocof NoJyuyeHHs TaKoro
«XUMUYECKOT0 MOJIOKA», B OTJIMUME OT paHee IOJIyUEHHOrO, MOTY-
Hero MpeBpaIaTbCsi CHOBA B BOLY.

Brl y)Ke HAcTOJIBKO IOCBSILIEHBI MHOK B CEKpETHl NpeBpailie-
HEST PA3NMYHBIX YKUAKOCTEH ApYr B Apyra, uTo HeT HajfolHOCTH
TNOKa3bIBATH BaM ITOT OMBIT; AOCTATOYHO OYAET, €CIIU S PACCKANKY
BaM, KaK ero Hajfo Mpojenarb.

BosbmuTe [Ba COBEPINEHHO OAMHAKOBBIX TIpaduua. Haneiire
HAaMOJIOBUHY OIMH M3 HUX NPO3pauHbeiM GeCLBETHBIM PacTBOPOM
coful. Jipyroi rpagus, co cnadbiM pacTBOPOM COJISIHON KUCIIOTEI,
CIIPSYbTE HA NOJIKE HAIIEro «Maruyeckoron crona. He 3abynbre,
UTO YPOBEHDb YKUAKOCTH B HeM HOJDKEH ObITh COOTBETCTBEHHO HIHKE,
yeM B MIEPBOM, TaK KaK U3 NEPBOro BaM HPUIETCS YacTb pacTBOPa
omutb. Ha cTon mocraBbTe cTakaH, HAMOJOBUHY HAIOJIHEHHbIMH
PacTBOPOM XA0pucmo20 kasbyus. Bce Ha3BaHHBIE YKUAKOCTH Gec-
LIBETHBI, MPO3PAyYHLl U [0 BHELIHEMY BHMAY HHUEM He OTJINYUMEL
OT YUCTOH BOALI.

Ckasas, 4To BBl ymeeTe MpeBpallaTh BOAY B MOJIOKO, AOJIEHTE
13 NepBOro rpaguHa cTaKaH, uTo CTOMT Ha CTOJIe,
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Cona (yriexucnplil HATPUIA) FACT ¢ XJIOPUCTBIM KaNlLlMeM Hepac-
TBOPUMBIA B BOJ€ YTJIEKUC/IBIHA KanbUi U 0CTalOmUIACS B pacTBope
XJIOpUCTLIH HATpuM (moBapeHHy COJb). JKUAKOCTE B CTaKaHe
3aMyTHUTCSl ¥ M3faiu GyfieT BNOJaHe IOXOKa HAa mosioko. Tlon-
HecuTe CTAKaH KO PTy, Kak 6yAT0 npolya Ha BKyC (He siL0BUTO),
CHSIB OJHOBPEMEHHO TpaduH CO CTOJIA W NMOCTABYB €r0 Ha HOJIKY.

Crenas BUM, YTO BKYC MOJIOKA Bam He TOHPABHJICS, Ke3aMeTHO
HoAMeHUTe rpaduH, B3B ¢ MOJKU TOT, B KOTOPOM Yy Bac pacTBop
COJIsIHOM KUCJIOTHI, U BLUIEHTe B HEro «MOJOKo» oOpartHo. B36oi-
TaiTe XUIKOCTh Y MOKAKUTe 3pHUTeNIsIM, YTO OHA BHOBb 00paTkH-
Jace B BoAy.

B aTtom ciayuyae, nelicTBuTesNbHO, OyleT 0O0paTHoe npespalle-
HUe — TOJILKO, KOHEUHO, He MO0JIOKa B BOAY, & YTJIEKHUCIIOTO
KaJbl¥sl CHOBA B PACTBOPHMMEIL XJIOPUCTHIM Kanbruii.

Ho cmorpute, He mepenyraiiTe BTOPONsiX rpaduubi!

TIIPEBPAIIEHUE BORbI B «KPOBb»
(PeaKknus KayeCTBEHHOrO aHannsa)

Ha cTosie mepe[ BaMM CTaKaH ¢ BOLO0. Bepy KyCcOK BOCKa Wiu
napaguHa M OTHEJISI0 OT HEro KPOXOTHRIH KyCOYeK, OCTajib-
HOe Nepefaw Bam. Mokere yOemuTbCst, YTO 9TO
DelCTBUTEIbHO BOCK WM NapaguH, KOTOpLle
B BOJie, KAK BaM U3BeCTHO, HEPACTBOPUMEL.

3ao1H0 OCMOTpPUTE BHUMATENLHO U MOK «BOJ-
1efHy0 nanouKy» (puc. 11). 3To camas 00HIK-
HOBeHHasl CTeKJIsTHHAs najouxa. Ha Baummx
rjla3ax NpUIeIUISio HA ee KOHell CBOM Kycouex
BOCKA U HAUMHAK HOMEIUMBATE €K BOLY B CTa-
KaHe.

Huuero He mpoucxour.

Heyesnn onmiT He ygpasucsa?

[Topo)xpute. Cunraiite 20 AecaTu. Kax TOJIBKO
Bbl CKa)KeTe «AeCsAThy, BOJA MTHOBEHHO TIpe-
BPATHUTCSI B «KPOBb».

Puc. 11. «Bon- IMogHuMar0 cTaKaH, U Bbl BATE —OH 0 KPaeB
meGHas na- TMOJIOH «KPOBM».
fouKa. B KpynuHKe BOCKa, KOTOPYI0 51 OTHEIUJ OT

Lenoro Kycka, Oblil npeaBapuTesbHO 3ajeruieH
MHOI0 KPOUIEYHLIH KPUCTANIUK podanucmozo ammoHus. B BOAy
3apasee NPUJIUTO HECKOJIBKO Karelb XJIOPHOTO JKejesa € CO-
0JI0NeHHeM OCTOPOYKHOCTH, uTo6Bl BOJA He TOyKenTesia. B mpo-
THBHOM CJlyyae cieiyeT BBUIMTH YacTh PacTBopa W ROJIUTE
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crakad yucroil Bojow. Korga Bl CKasald «ecarbn, s CJIerka
HaJaBUJI KOHLIOM MaJIOUKd Ha AHO CTaKaHa: 9TUM $ pazfaBull
KPHUCTAJIIMK POJAHUCTOTO aMMOHMSI, OCBOGOAMB €ro OT BOCKO-
Boit oGonouxu. C XJIOPHLIM >KEJIE30M OH JAan poOQHUCHIOE Hce-
ne30, W TOCJIe[iHee OKPAcWJI0 BOJAY B KpOBaBO-KpacHbLI IBeT.

Hamr «gokyc» e)XeHeBHO MNPORENLIBAIOT B XMMHUECKUX N1abo-
paTopusix BCer0 MUpa.IdTa B BHICIUEH CTeileHH YyBCTBUTENIbHAs
peaKuusl CINyXuT Mg 00Hapy)KeHHsi MajeflnX CJefoB )Kese3a
MpU KayeCTBeHHOM aHallu3e, TO-eCTb HKCCJIefI0BAHMU, M3 KAKUX
XUMUYECKUX 9JIeMEHTOB COCTOMT JAHHOE CJI0)KHOe BelleCTBO HJIH
CMECh BEIECTB.

KAK ORHOM KPACKON KPACSAT B PA3HBIE LIBETA
(KpameHne mo npoTpase)

Ecny Bam He CKYYHO IOCHIETh HECKOJbKO MUHYT 6e3 Jena,
MOTY Ha BaIUKMX IJIa3aX OTBAPUTb HECKOJbKO JIUCTbEB KpacHoi
KanycTel B KUNAed Boje, uToObl U3BJieUb U3 HUX COK, COJeprKa-
muit OpraHuyecKy KpacKy, HalOMUHAOIYI0 10 CBOMM CBOM-
CTBaM JIaKMYC.

Hy, BoT, 0TBap roTO0B; CIMBAI €ro B TPU TapeJK# U MPUCTY-
naw K KpalleHuo.

B mepBy10 TapeyiKy NOTrpy»ai JIOCKYTOK 0esloif TKaHH U BEI-
HUMaI0 ero 3eJIeHbIM; BO BTOPYIO MOTPYXKAK0 TAKOiH yKe JIOCKYTOK,
HO OH CTaHOBUTCA NMypNYPHGLIM; TPeTHH JIOCKYTOK B TpeThell Ta-
pesiKe [Jenaercsl MyHIOBO-KPAaCHBIM.

DT0 XUMUYECKOE «UyJ0» U COTHH eMy NOJOOHLIX SIBISAIOTCS ca-
MbIM OOBIKHOBEHHLIM NMPHEMOM KPaCHIbIUKOB MPSHKU U TKaHei.
Ero-sHanu enle KpacuibHble mactepa ApeBHero Erunrta u Mupuu,
rie 0HO MPAKTUKOBANOCh 3a THICAYM JIeT J0 Haileil sphI,

HaspiBaeTcss 0HO OKpackoif 1o nporpase. TpANOYKH, KOTOPLIE
s1 IOTPY)KaJl B OJHY H TY XK€ KPAacKy, OTTOT0 OKpalIMBAJIUCH €10
Ka)kaasg B APYrod LBeT, YTo # A0 HagajJa OmbITa NMpPONUTal X
pazyfyHLIMU BeLIeCTBAMU, I10CJIE€ Yero BCe HX BhICymmia. [lep-
Byl0o 51 o06paboTanm pacTBOPOM K6ACYy08, BTOPYI0 — PaCTBOPOM
nomauia, TPETbIO CMOUMIL COASHOL KUCAOMOL.

OnHa 1 Ta yKe KpacKa, BCTyMas B XMMHUYECKYI0 PeaKLKIo ¢ pas-
HBIMH TPOTpaBaMi, JAeT Pa3/IMUHO OKpallleHHbLie COeJMHEHUs.

CEKPET CTAPBIX KPACHUJIBINHMKOB

XKUMUKMA HAMIMX JHeH Jaiu KpacWIbIUKaMm NpsHKU M TKaHei
TaKoe 00uJMe KCKYCCTBEeHHBIX OPTaHMYeCKMX KpacoK, UTO Kpa-
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ieHHe eCTEeCTBEHHLIMU PACTUTENbHBIMU KpacKamu IOUTH COBep-
IIeHHO BBIIUIO U3 yHOTpebseHus.

Bo BTOpO#l NMOJIOBMHE MPOLLIOro BeKa 6bUI0 He Tax. Brifop
KPacUIBHLIX BENIECTB B T€ BPeMeHa He OTJUuajics 0cofnM Gorar-
CTBOM, TaK YTO MacTepam KPAaCUJIBHOIO Jefla NPUXORUIIOCH U3EHI-
CKMBATb CIOCOOLI, KAaK OJHUM U TEM >Ke KPACUJIBHLIM IUIrMEHTOM
OKpAIUUBATE PSHKY M TKaHU B pas3fIMyHble 1[BETA,

OnHolf M3 M3MOONEeHHBIX CTapLIMM  MacTepaMM Kpacok Obia
0TBap KammelmeBoro fiepepa. Ero MHOTEA MO)KHO HAMTH B MOCKa-
TeNIbHLIX JIABKaX, TaK KaK TpPUTOTOBJIsIeMble U3 HEro Kpackiu
0e3BpeflHEl U NPHUMEHSIOTCA JANIST OKPACKU TUILEBLIX BELIECTB.

K co)xanesuio, Hago OTMETUTb, YTO Ge3BpPeXHOCTb He NMpUHaA-
JIKUT K UYUCYy JOCTOMHCTB OOJIBIUMHCTBA UCKYCCTBEHHBIX Opra-
HUUECKUX U MHUHepalbHLIX KPacoK.

Ecnu HaiifieTe B NpOAa)Ke KamlileileBoe JepeBo (OHO MPORAeTcs
B BUJE CTPY)KEK), OTBApUTE €r0 B TOHKOCTEHHOW KoJi0e, a 3a
HEMMEHUeM TaK0BO! ~— XOTb B [NIMHSHOM TOPIUKE, HO He B MeTal-
NUyecKoit Kacrproie. Pasnelfre oTBap Nno vallkaM U mpumieiTte
K HeMy B OJHY YalIKy yKCyca, B ApPYTYI0 — PacTBOpa KBacCLiuvs
(Osoiinan ceprokucaQs €0Ab QANOMUHUA U KQAUA, HAMpUA WIH
AMMOHUS), B TPETBI0 — pacTBOPA XJIOPHOTO )KeNe3a, U Bbl NOH-
MeTe, KaK OFHOM M TOH K€ KpPacKOW MOXKHO KpacuTb B pasHbie
IBETA.

B kanuTanuCcTUYECKUX CTPaHAX, e cucTeMa obmaHa roTpedu-
Tenell pUpMamM SIBJISIETCS] OCHOBOU [UIs1 BbIKAYMBAHUS NMPUOLIIR,
HIMPOKO MNPaKTUKyeTcsl ¢danbcuPUKalUsl NHUINEBLIX MMPOLYKTOB
(monoka, msica u fp.). Cypporathl nmumy sIPKO OKPaIUMBaIOTCA,
BEJIUKOJIETIHO YNAKOBBIBAIOTCA. XUMHSI U 3JleCh CIYXKUT Leidsam
KalUTaJUCTUUECKONH KOHKYDPEHLH.

I pasoGnaueHus NnoJfe/IOK CYIECTBYIOT COTHM XUMHUUECKHX
peakTuBOB. Cpefu HMX HAXOAUTCA MU Kammelu. Kammei, Hamnpu-
Mep, CNY)KUT NPeKpPacHLIM CPefCTBOM, UTOOB! YIMUUTL GynouMi-
KOB B IIpUGABKe KBaCLOB K MyKe, U3 KOTOPOH BLINEKAIOTCA OYIIKHU.
TIpUGaBIAIOT e KBacUpl K MyKe C LeJbi0 YIYULIHTL LBET Xieba
U yBelUuuTE €ro nopucrocte. Hesibssa ckasarb, uTOOHl 3Ta nipu-
Mechb ObIa SIAOBUTA, HO BO BCSAIKOM Cllyuae OHa He BIIOJIHe Ge3pas-
JIUUHA [ 3ROpOBbs noTpeburteneil xneGa. Jlyuiium crocoGom
00HApPY)KUTh €e SIBASETCS BLIMAUUBAHUE HCOLITYEMOro Xieba
B CBe)KeM CNUPTOBOM HACTO€ KAMIIEIUEBBIX CTPY)KEK, K KOTOPOMY
npubaBneHo HeOOJIbIIOE KOJMHUECTBO YIJIEKUCIO0T0 aMmMoHud. [1po-
NUTABIUMICSA HACTOEM KaMImeria XJ1e6 BLIHUMAT M3 JKHIKOCTH
U cymiat B Tensoil neuke. Ecnu B HeM OGLLJIM KBacllkl, TO, B 3aBU-
CUMOCTH OT MX KOJIMYeCTBa, XJe6 npuodperaer (ojee HIU MeHee
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BblpayKeHHBI CUHUH 1Ber. TIpH OTCYTCTBMM KBACLHOB, LBET BLICY-
ireHHoro xJjiefa OyHeT KpacHO-Oyphii.

Topasno BpefHee U ONacHee, yem IGAMECh KBAaCLOB, MpuOaBKa
K 3aTXJIOM M HM3KOCOPTHON MyKe TOJUYeHOro IMOPOIUKA MeOH020
Kynopoca. MeX<ay TeM B 11apcKoe BpeMst 0yJIOUHUKOB HEOHOKPATHO
ynuyaid B TaKOM «cHabpuBaHuM» Xjieba.

YTo6bl OTKPHITH 3Ty IPHMeCh, XJie6 CMAYMBAKT PacTBOPOM
VKCYCHOM KHUCJOTBI M 3aTeM — pacTBOPOM MCeamoil  Kpoearoil
conu (‘mceneaucmo-cunepoducmozo kaausa). B cayyae NpUCYTCTBUA
cojieil menu, xye6 npu Takol 006paboTKe OKpAIMBAETCSA B ILOKO-
JIAJHO-KOPHYHEBLIA LiBeT.

¥ Hac B cTpaHe, I'le 340P0BbE TPYASLMXCS SBASETCA Ba)KHel-
et rocymapcTBeHHOit 3a60TOH, KOHEYHO, HUKAKUX IIOAJeNIOK
He MPOM3BONUTCS, a CaMH MONJEJKM, eCiM OHM MU UMEIOT MeCTo
B KOPBICTHBIX MEJAX, KapalTcsi N0 BCeH CTPOrocTH 3aKOHOB.

3ABBITOE CJIOBO

B ojHoli oueHb CTapuHHOU 06acHe €CTb TaK0e BHIpaXKeHue:
«/3psipHO HacadfajuB HOC...» B Halle BpeMs, no)anyil, He
BCsIKMA ero noiimer. TIpOMCXODUT )K€ CIJIOBO «HACAHMAIKTLY OT
CJIOBA Cagjan, KaKk KpaTKO HasbiBAOT CaHAAJIOBOE JEePEBO, PACTY-
iee, KAK W KaMIlellleBoe, B TPONMUYECKUX Kpasix.

B Obuisle OHM, HO OTKPBLITHsSI MCKYCCTBEHHBIX OpPTAHUYECKUX
KpacoK, canfajn Oblji BecbMa IONyJspeH CPefd KPAaCHIIbINUKOB.
Tenepn ke ero J0CTarh Tak »Ke TPYAHO, KaK U Kamrell, HO Bce
JKe WHOI[A yJaaercs.

OtBapuTe CTPY)KKHM caHjana B cJ1aboM pacTBOpE LIeJIoKa (EXKOTO
HaTpa WM Kanu), pasgesnuTe 0TBAp Ha [Be NOPUUMN U npubaBbTe
K OJHOH M3 HMX pacTBOpa XA0puCmo20 xkaasyus, a X Apyrod —
xnopucmoeo Gapus. Tlonydure TaK HasblBaeMmble JIAKU (HUOJIETOBOIO
1BeTa, ellje CPaBHUTEIBHO HeJABHO NpHMeHABIUHecsd B 06CHHOM
TIPOU3BOJCTBE.

Jpyryi0 4acTh CTpPY)KeK HACTOUTe HA CHUPTY; CIMPT OKPACUTCSA
B KpacHbIl 1BeT OYeHb KPACUBOIG OTTeHKA. OTTOro-TO M npUme-
HSUICA C CTapoe BpeMs CaHfall B BUHOJENUH, YTO DU €70 MOMOIH
U3 BOAbl, CHUPTA U KapamesNud TOTOBWJIM «BUHOTpajHble BHHa»
0e3... efuHOi BUHOTpanHO# Arofxu. Hepapom BkoHne 80-x rofoB
NpPOIJIOr0 BeKa U3 MOCKBB! BbLIBO3WIOCH «BUHOTPAAHBIX BHHY»
Gonblie, Yyem BBO3UJIOCH B Hee, XO0TS, KaK U3BECTHO, BUHOrpaj
B MOCKBe He pacrer...

OTciofa NOHATHO U BhIpAXKeHUe «HAaCAHAAMUTL HOC». M3BeCTHO,
YTO OT HEeyMEepeHHOro ynoTpeOJeHUs] COMPTHBIX HAamUTKOB HOC
KpacHeeT, caHiak e KpacuT TO)Ke B KpacHLIA L(BeT.
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«KAHUEJIAPCKOE CEMEUKO»

Camoli BeNMKONENHOH KpacHOW KpacKo#l SIBISIETCS KapMUH.
KTo pucyer akBapennio, TOT A0JDKEH 3HATh, UYTO 3TO camasi JOpO-
rasg Kpacka, IUIUTKA KOTOPOH LERUTCS B MAThb — BOCEMb pas
LOpOXKe, YeM INIATKM KpPacOK JpPYyrux I1BCTOB, KOHEYHO, €CNH
KapMMH nomancsa Hacroaumi. K coxamenuio, nopgensiBaercs
0H C TMPWJIe)KAHUEM.

Brl 3HaeTe, U3 Yero AeNarT HaCTOAMUN KapMHH?

IT0 — eMMHCTBEHHAs] KPacKa, KOTOPasi B Hauie BpeMs NONy-
yaeTcA M3 JKUBOTHBIX. PaHbllie MCMO0Jb30BaNHMCh Kpacsuide Be-
wecTBa, BhIpabaThiBaeMble OPraHU3MaMU HEKOTOPHIX MOJUIIOCKOB
(mypnyp ApPeBHUX M Cenus), a Ternepb U 9TH BEH[ECTBA U KapMKH
TOTOBAT MCKYCCTBEHHO. ToJIbKO eme, MOyKanyi, BHICOKOCOPTHAS
aKBapenbHasA KpacKa 3TOr0 1BeTa JeNlaerTcs U3 KouleHwnd., Ko-
IIeHUJIb — HACEKOMOE€ M3 MOPOAb! Tiielf, ¥ )KMBET OHAa Ha KaKTy-
cax, pacTymux B Mexcuxe.

ECTb, 0AHAKO, U ¥ HaC HAaCEKOMOE KepMec, UIu AyfHoBas Kolle-
HWIb, BOAALNASCS HA YKpauHe, B KOTOPOHM COHEPIKUTCS TO e
Kpacsiliiee BellecTBO, KaK U B INPUBO3HON KOUIEHUNIM, U KOTOpasi
HeKOTAa CIYy)Kujia MCTOUHHKOM JUIS MONYYeHUs] KapMuHa. Bho
BpeMsi, KOTJa Kepmec COCTaBIISII LIEHHBIM mpeameT BhIBO3a B 3a-
nagHyw EBpony u3 Ykpaudsl ¥ [onbmu. [Monbciue naHel gace
cobupann 00pOK C CBOMX KPEIOCTHBIX KEPMECOM.

Tenepb eBpOTNEHCKUN KEpMEC COBEPLIEHHO 3a0bIT, fa U NPUBO3-
HYH0 KOLIEHMJIb MOXKHO JOCTaTh ¢ OOJBLIAM TPYAOM, B 0COGeH-
HOCTU HedanbCuQUUMpoBaHHyw. danbcuduuupyor e ee 3a
TpaHulieidl caMbIMH DPa3HO00PA3HLIMU  CIOCOGAMM — BIUIOTH [0
MpOJa)K¥M BMECTO HACTOSIMMX HACEKOMBIX... KOMOUKOB TIJIMHH
C MPUMECBI0 KJlesl U JeleBOM Kpacku, 00CHITAHHLIX TAIEKOM...

JleT nATHAECAT TOMY Ha3a/ KOIIEHUIIb OblIa B XOAY Y KPacHJib-
IMKOB M TMOUEMy-TO HOCHJIA KYypbe3HOe Ha3BaHUE «CEeMEeUKay,
¥l IPUTOM «KaHLENAPCKOroy. Ho uTo 3T0 «KaHLeNApCcKoe cemeyron
He YTO WHOe, KAK 3aCyllleHHble HACeKOMble, B 3TOM JIerko yoe-
IUTbCSA, PAa3MOYMB KPYMUHKY KOIIEHWIM M paccMaTpHBasl ee
B YBeJUUUTENILHOE CTeKJIO.

Kpacunu sTum Npenapatom, OTBapuBast ero B MArKOH (3ro
00s13aresibHO!) ropsiueil Boge M OCaKAasi U3 PACTBOpa 4Kl
Jlakamu B KpacuibHOM JeJie Ha3blBAlOTCSl COeJUHEHMs] ecTecT-
BeHHbBIX PACTUTENbHBIX U KUBOTHLIX KPACOK C COJNISIMM MeTaJIJIoB.
Huyero o6uiero ¢ OOGLIKHOBEHHBIM JIAKOM — JKUAKOCTBIO, HAlC-
medl Nmp¥ BHICBIXAHUM ONECTALY0 INAAKYI0 IJIEHKY — OHUM He
HUMEIOT.
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W3 BogHOro pacTBopa KpacKa 0CaKaaeTcsi KBacuamu; oTduibt-
POBaHHBIA 0CaJOK HAZ0 BRICYIIMBATHL, He HarpeBast. Eciau ero
pacreperb € NPUMECHI0 PACTUTENbLHBIX KJEKIUWX BeIUECTB, TO U
nonyuutcst xapmud. IlompoGyiite, ecau cnyyaiiHo [ocraHeTe
KOILEHWNIM, MPUTOTOBUTL CaMu 3Ty NOPOTYI0 KPacKy Hemojxpa-
YKaeMoro KpacHBOT0 OTTeHKAa, a 3a0[JHO MO)KeTe MOJYYUTH PS
KapMUHOBLIX JIAKOB OT TEMHO-MANMHOBOTO J0 M3)KENTA-KPACHOTO
usera. OHM TOXKEe NPUMEHSIOTCS B aKBapenbHOM M MachstHOi
JKUBOTIUCH.

['0TOBATCS KapMMHOBBIE JIAKU PACTBOPEHUEM TOJIYYEHHOT0 KBac-
[0BOTO 0CaJiKa M NPHJIMBAHMEM K HeMy DaCTBOPOB YKCYCHO-KUC-
020 CBUHYA, XAOPUCMO20 0406a U APYTUX coJiell TsHreNplXx MeTan-
JI0B.

KapmuH NpUMeHsuics [t MOAKPACKU BWH U CBHECTHHIX, Mpe-
UMYIECTBEHHO KOHAUTEPCKUX, NPOAYKTOB. JIaKU ero 1M, TOMUMO
OKPAaCK{ TNPSDKU U TKaHedl B CHTLEHAOMBHOM U 000iHOM Hele,
M JU7Is1 U3TOTOBJIEHWS] KPACHBLIX YepHUI.

Bce 310 0b110 U ObIIbEM NTOPOCH0. XOTst U celfuac B HEKOTOPHIX
PYKOBOACTBAX XUMHWUYEeCKOH TeXHOJOTUM TOBOPUTCS 0 NpUMEHe-
HUY KOLIEHWSIM JJIst KpalleHusi, HO HUTAE OHA TENepb yKe NI
9TOT0 He MPUMEHSIETCSI: €€ BLITECHUIIM JIeLIEBEIE U He YCTyMNawiuue
efl aHUAWHOBLIE KPAaCKH.

XWMUsT OPTAHUUYECKAST U HEOPTAHHYECKAS

«TTOHSITUST MEHSIIOTCSI, CJI0BA ocTawTcs». Kak ato BepHo! Kak
YaCTO MPHUXOIUTCS CNLINATh: «3aKTH 3JIEKTPUUYECTBOY», «3aracu
3JIeKTPUYECTBO», XOTS TOBOPSLIEMY OTAMYHO WU3BECTHO, UTO 3JIEK-
TPUUYECKYIO JTaMIOUYKY He 3aKUTAIOT U He TacsT, & BKJIIOUAIOT B 1ieNb
TOKa U BBIKJIIOYAIOT U3 Hee.

K cjioBaM, Nepe)KUBIIMM NOHSTUSE, KOTOPbIE B HUX PaHbLIE BKJIa-
ILIBANUCH, OTHOCSATCA ¥ 0003HaueHUs ABYX OTAEJI0OB XUMMH, MO
TPaAHIUI UMeHYeMBbIX HEOPTraHUueCKoil U OpTaHHUYeCKOH XUMUEid.

Jlonroe BpemMsl XUMUKY, HE YMest U3TOTOBHTL OOJILIMHHCTBO TEX
CJIO)KHBIX XUMHUECKUX COEAUHEHUIl, KOTOpble BXOAAT B COCTaB
OpPraHOB pacTeHUil ¥ YKUBOTHBIX, OOBLACHSUIM CBOE HEYMEHHE TeM,
YTO ITH BelecTBa 00pasyloTCsi B pPaCTEHUSIX U HKUBOTHBIX MOJ
nelicTBreM 0C060i «KU3HEHHON Culibhy M He MOTYT ObITh CUHTE3HU-
pOBaHbI B KOAOAaX W peTopTax.

Taxoro ke B3MISAa MPUAEPIKUBANCS U 3HAMEHUTHIH HeMeUKHUi
XUMUK BeJijiep, KOTOpPOMY JIMYHBIM ONLITOM AOBEJIOCH YOERUTLCS
B ONMOOYHOCTM 3TOre B3TAsfa. OH M3 HECOMHEHHO Heopra-
HUYECKUX COEIUHEHM a30Ta U yIJiepofa ¢ KUCJIOPOJOM MOJIYYUI
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CJI0)KHOE BeIeCTBO, OKasaBilieecsl W3BECTHHIM paHee TUIUYHLIM
«OPTAHUUECKYM» COSIMHEHUEM — MOYEBHHOM.

Ternepb ML TBEPJO 3HAEM, YTO HUKAKOH «KU3HEHHOM CUIBDY ANS
NOJIydeHds1 M00ro BemecTBa, BXOASIIET0 B COCTaB pacTeHHi
1 HKUBOTHBIX, He HY)KHO, YTO BCE€ OHU MOTYT OBITh NOCTPOEHLI U3
COCTaBAAWIIMX HUX 3J1eMeHTOB. TO 06CTOATENLCTBO, YTO eile He
BCe OHM MCKYCCTBEHHO NMOJIyYyeHH!, HMMano HAac He cMmymaer. He
noJdyyeHHEIE [IPU COBPEMEHHBIX CpPeACTBAX CHUHTe3a — GYAYT
NOJNYyYeHsl, KOIZA 3TU CPEACTBA YCOBEPIUEHCTBYIOTCA.

B HefiCTBUTENBHOCTU )K€ BCE TAK HA3LIBAEMEIE «OpPTaHMYECKUE)
COeIVHEHUss —3T0 COeIUHEeHHs VrIJepofa. B 0Tiauuyue 0T gpy-
TUX 3JIeMEHTOB, YIJepof crnocofeH JaBaTb MHOTHE JeCATKU ThHICAY
coequHeHUH ¢ APYruMU NPOCTHIMU BemecTBamMu. HCKIIOUUTENBHEO
IJis1 yAOOCTBA M3yueHHUSs] BCE MHOTL000pasHLIE COEAUHEHMUS yrJe-
poja CBOJATCA B OTAEALHYIO OT XUMHUM [PYTUX 3JIEMeHTOB AH-
CUMILIUHY, «I0 CTapodl namsaTW» HAasbIBAEMYW OpPraHUYeCcKoi
xumuei

Camplif yke rnaBHBIl Kypbe3, uTo ceifuac B Kypcax «Oprasuye-
CKOM» XUMUU U3yuaeTcsl TPOMagHOe YUCIO TAKUX YITEePOAMCTHIX
coeauHeHul, KOTOPHIX He HaliTH HU B OXHOM PACTeHUU U HY B ONHOM
YKUBOTHOM.

Hauano Takomy CHHTETUUECKOMY NOCTPOEHUI0 «OpTraHUUeCKUX»
BEIleCTB, He CYIECTBYIOMUX B NIPUPOLE, TBOPUMBIX XMMHKOM B €10
KoJi6ax, peTopTax M 3aBOJACKUX annaparax, MOJNOKUIO0 caydaii-
Hoe OTKpmiTHE 18-neTHero crymedta IlepkuHca.

TlepKuHCc 3agyman M3TOTOBUTH CUHTETHUECKU JeuebHoe Belife-
CTBO XWHMH, MU3BJEKAaeMO€ M3 KOPHl XUHHOTO AepeBa. Tlonyuus
B TeYeHHe CBOMUX U3LICKAaHMH Kakoe-TO HOBOE COeIMHeHHe, OH
3aX0TeNl U3YYUTb €ro PacTBOPUMOCTL U, PAaCTBOPUB B CIHUPTE,
yBUAEN, YTO pacTBOP MMEET BeJIMKONENHBI  (QUOIeTOBHIN
LBET.

«Henb3st nu ero uUcmonb30BaTh B KauecTBe KPacKu?y — MOAY-
Mman Tlepkurc. OKasanoch, yTO OUEHb JaXKe MOYXKHO, UTO PacTBOp
OTAIUYHO OKpAalIMBaeT LIEPCTb W IUeNIK B KPAacuBHIi JIMIIOBLI
J|BET.

TlepknHC MaxHyn pykoil Ha HayKy, 6poCHJI YHUBEPCUTET U OCHO-
BaJ NepBYI0 B Mupe (abpUKy MCKYCCTBEHHBIX «OPTaHUUECKUX»
KpacoK. Bcilef 3a HAM COTHU APYTUX XUMUKOB CTanu CHHTE3UPO-
BaTh BCE HOBLIE ¥ HOBLIC COEIUHEHUS YIHepoAa, HalleLIMe IpUmMe-
HEHUE HE TOJNILKO B KAaueCTBe KPacOK, HO U KaK [e3suH(uIupylo-
e, aHectesupyiomue (06e360auBaloLIME), JIEKAPCTBEHHBIE, OT-
paBisiCIIMe U B3pHIBYATHIE BeIllECTBA.
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®ABPUKU KPACOK — IIPEINPUSITUA HAJNIEKO HE HEBHHHBIE

Bo BTOpoii M0JIOBUHE NPOLIJIOr0 BeKa U3Y4YEeHUE U KCIIOb30Ba-
HUe XUMUH JIyylle BCero 0o mocrasiiedo B I'epmanwu. Tlpous-
BOACTBO HCKYCCTBEHHBIX OPraHMYeCKUX KPACOK, 3apoauBlUeecs
B AHIJIMU, Tam He NPUBUJIOCH U BCKOpE MepexcyeBasno B ['epma-
Hu10. 1o mupoBo# Bolinbl 1914—1918 rr. 'epmanus Gol1a 4yTh U
He MOHOIIOJIUCTOM B 9TOi 0071aCTH, U Ja)ke Takasi cTpaHa Kak CIUA,
C ee BBICOKO PasBUTOH TeXHUKOH, UMNOPTUpOBaia KpacKd A
TeKCTWIbHOH MPOMBINIIEHHOCTH U3 [epmanuu, A y)K 0 LAPCKOii
Poccud, ¢ ee OTCTaJIOH TeXHUKOH, U TOBOPUTH HEYEro.

UTo »Ke MOoJIyyrIIoch?

Bcrope nociie Hayana BOMHBI 3amackl KyIUIeHHBIX B ['epmanuu
KpPacOK BCIOAY MCTOIWIUCH, U TEeKCTUJb «00eCLiBETHIICS.

3T0, KOHEYHO, [oJ0ejbl, a MIoX0 OLUIO TO, YTO HEMILl TOTYAC
TepeKJIIYUIIM CBOM (pa0pUKU KpacOK Ha U3STCTOBJIEHHWE B3pLIBYA-
ThIX ¥ OTPAaBJSIONMIUX BeIECTB, a HApcKo# Poccuu u meperuto-
yaTb-T0 0LUIO0 Heyero. JKasjKue NONbITKY CO3MaTh COOCTBEHHYIO XH-
MUYECKYH0 NPOMBIIUIEHHOCTb HE YAAJUCh,  TOJIbKO IIPU COBETCKOM
BJIACTH, 1@ ¥ TO JAJIEKO He Cpasy, HaMm yIaJloCh CO3/aTh ¥ pasBUTh
CBOI0 KPACOYHYIO TMPOMBIILIIEHHOCTb, DTO OYeHb CII0XKHAsi 0Tpacib
XUMHYECKOH NPOMBILIIEHHOCTH, U HEYAUBUTENLHO, YTO HOGUTHCA B
Hell ycnexoB HaM yIaIoCh TOJBKO NOCJIe HACTOHYUBBIX TPYAOB. 3aT0
cefluac Mbl OBJIAJENId TIPOU3BOACTBOM CaMblX CJIOXKHBIX OpraHH-
YeCKUX KPacoK, B TOM YucJe B KoHLe 1935 r. Takol WMpOKo Npu-
MeHs1eEMOH B TEKCTUILHOM JieJie KpackKil, KaKod aBisieTcss UHIUTO.
YT008b! JaTh BaM NOHSATHE, KaKoe 3TO He [POCToe AeJ0, CKaXy, 4To
u300peTaTesib CHHTETUUECKOT0 UHAUTO Bailep nmotparun Ha npef-
BapUTEeJIbHLIE ONBITHl HECKOJIBKO MWIIHOHOB ... 20 JieT ymop-
HOTO, HacTOH4MBOIrO TpyZa.

Ceiiuac Ham y)Ke HE MO)KET yTPOXKATh ONACHOCTb OCTaTbCsd
fe3 1BETHBHIX MaTepui u, 4yTo ropasno Ba)Kuee, ceituac Kpacras

apmus obecrieyeHa COOCTBEHHLIMM 0azamu NPONU3BOACTBA B3PbIB-
YyaThiX BEIECTB.

YTO CJAIIE CAXAPA?

Tot caxap, KOTOpsiil MBI KJIafieM B yail, NpUHAANIEKUT K 6OJb-
IIO{ TPyNNe OpraHUYecKUX COeJUHEeHHH, HasbiBaeMbIX YrJIeBoO-
Tamu. Ero moJleKyJa ciaraeTcsl U3 aToMoB yriepoaa, BOAOpoJa U
Kucynopona. M3 tex e XUMHUUECKUX 3JIEMEHTOB, HO B JPYTUX KO-
JIMYECTBAX IOCTPOEHBI U MOJIEKYJILl APYTUX CHAAJKUX YTIEBOAOB,
HanpuMep, BXOISIUX B COCTAB IATOKU. Bce OHU MeHee CJIaJKH,
YeMm CBEKJIOBUYHBIA (OH »Ke ¥ TPOCTHUKOBLiH) caxap. Ho ua mpu-
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Mepe YKCYCHGCBUHIIOBOH COJN BBl MOYKETE BUJETH, UTO U HEOpra-
HUYeCKHe COeliHEHUsI MOTYT MMeTh clafKkuii BKyc. Metann Gepui-
JIM# paHbille Aa)Ke HOCHJI Ha3sBaHME INIMOHUK (CNMAIKHi), TaK Kak
BCE €r0 PacTBOPUMbIE COERUHEHMUST CIALKOBATHI HA BKYC.

EcTh JIM BemlecTBa craile caxapa?

Ja,ecTb. P NpoU3BOJHEIX OpraHUuecKoit 0eH30fHO i KUCIOTHI—
caxapuHsl — B 200—400 pa3 cname caxapa. Bce oHU umeror
HEMPUATHEI NMPUBKYC W, B OTJIMYME OT CIHANKUX YTJEBOJOB, HE
AUTATEJbHLL.

IlepBuiM 6L OTKPHIT TaK HasblBaeMblif OprocysibdamuH OeH-
301HON KUCIOTH. CJI0BEUKO IS HEXUMUKA CJI0MHOBATOE, XHMUKY
YK€ OHO TMOSICHSIET CTPOEHHEe MOJIEKYJIbl 9TOTO BemiecTna.

Hctopusi ero OTKPGLITUA JOBOJIBHO JIHOONLITHA.

B 1879 r. B naboparopuu npodeccopa PemceHa pabotas nonu-
THYECKUH amurpaHt u3 napckoit Poccuu, nepecenusiuiicst B CLIA,
xupuK danbbepr. Kak-to, npuasa u3 nabopatopud aomoit obe-
Jatb, OH YAMBHUIICH, MOoueMy Xyie0 Taxoil cnapxuii? )KeHa ke ero
yBepsiJla, 4To XJle0 Kak xyed, BoBce He ciajkuil. Panpdepr mo-
NPOCUT YKeHY NPOTSAHYTh eMy €€ JIOMOTh, YTOOLI OH MOT OTKYCHUTL
0T Hero, He 6eps B pyku. Xieb, felicTBUTENBHO, OKasancs He-
cnagkum. Torpa danbbepr coofpasuil, 4T0, KAK HU TUATEJIbIk
OH MBI PYKH nepen 06eaoMm, BCe e, 3HAYUT, Ha HUX COXPaHUiCS
BKYC TOTO BEllecTBa, KOTOPOE OH TOTOBMJI B Jaboparopil B STST
IeHb — CcyNb(hamMUHOeH30HOH KUCIOTH. JHAUUT, OHA [OJDK:A
ObITh HeoObIYaifHO ciafika Ha BKyc. DBpocuB o00el, XHMHUK TO-
MyaJicst B 1aGOpaTopUIo U yOemusIcst B IPAaBUIbHOCTU CBOETO Ipef-
N0JI0)KeHUst, VI3roToBleHHOe WM cOefvHeHHe, HAelcTBUTENLHO,
okasanoce B 280 pa3 cname caxapa.

Bcrope OH ctan roTOBUTE ero GaGpHUYHLIM NyTeM, ¥ HeMEHJIeHHO
y Hero HallUIUChb KOHKYPEHTHI, 3anaTeHToBaBlIMe (abpuKanur
ApPYyTHX, eule Gojiee CIAAKUX, MPOU3BOJHLIX OEH30MHOM KUCIOTHL.

B KanuTanuCTUYeCKUX CTpaHdxX CWILHO pasBuTa Qajgbcudu-
Kalusi cjacteil caxapyHOM, HO HACTOsUiee €ro HazHayeHue — 3a-
MeHATh caxap O60JILHEIM, KOTOPBIM HACTOSIIIMUI caxap ecTb BpeJHO.

30J10TO PACTBOPMMOE U PACTBOPEHHGE

B MmpauHble BpeMeHA CpeJHSBEKC3bsI XUMUS, INpecienyemast
UHKBU3UIlel, BLHIPOAUNAcCh B aJIXUMKW) — TaliHOE 3HaHMe, mncTa-
BUBlIee cefe TJIABHOHM 1{efbi0 MNpeBpallieHHe NPOCTHIX MeTasjoB
B 30JI0TO.

TMomuuTe, yTo roBopuT ['OroJbL O yesoBeuecKol »Ka)kae 3ma-
Hu#, He yracablieif ¥ B cpegHue BeKa?
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¢...A 3EHATHA QIKUMUEIO, CYMTABIICIOCS KIIIOUOM KO BCEM
[103HAHUAM, BEHLIOM YU€HOCTH CPEIHUX BEKOB, B KOTOPOH 3aKIH-
YaJIoCh [JETCKOE jKeJIaHHe OTKpBLITh COBeplieHHeRIni Mmerasi,
KOTOpBLIA OBl JOCTaBuMJI yesioBeKy Bcel.. [IpeacraBbre cefe Kawoid-
HUOYyAb TepMaHCKUI rOpox B cpefHue BeKa, 5TU y3eHBKUE, He-
NpaBUJIbHEIE VIIULBl, BBICOKUE TeCTPble TOTUUECKUE [OMMKU, U
Cpeny HUX KakoH-HUOyAp BeTXuil, TNOUTU BaNSAIIMACA IOMUK,
CunTaeMelii HeoOMTaeMbIM, [0 pPACTPECHYBIIMMCS CTEHaM KOTO-
POT0 JIEMUTCA MOX M CTapOCTh, OKHA IJIYX0 3aKoJIOYeHbl, — 3TO
JKUNUIE anxumuxa. Huuto He roBOPUT B HeM O MPUCYTCTBUH
JKUBYIIEr0, HO B [JIyXYI0 HOUb royy0oBaThlii AbIM AOKJIAALIBAET
0 HeychImHOM 60APCTBOBAHMM CTapLa, Y)e TMOCeAEBIUEr0 B CBOMX
HUCKAHHUSX, HO Ble ellle HepasJydyHOro € HaAexaoi, — u 6iaro-
YECTUBLIA peMel/IeHHUK CpeJHUX BEKOB CO CTPaxoMm OexXuT ot
WHINILA, TAe, 10 er0 MHEHH, AYXM OCHOBAJIM MNPHUIT CBOH
U TIe, BMECTZ AYXO0B, OCHOBAJIO MWIHILE HEYTacUMoe rxejlaHue,
HeNnpeofoIMOe JIIOGOMBITCTBO, KUBYIIEE TOJBKO C000K M pas-
JKHraemoe co601o yKe, BO3roparouieecs a)ke 0T Heyiau, — nepso-
HadaJlbHasi CTUXUST BCEr0 eBPONEHCKOT0 JyXa, — KOTOpOoe Ha-
NPAacHO mpeciefyeT UHKBU3MLIUA, NPOHUKAs BO BCe TalHBI MBI~
JIEHHUST YeJIOBeKa: OHO BLIPHIBAETCSI MUMO M, OQJIEUEHHOE CTPAXOM,
ellle ¢ OOJBIUMM HACHa)KAEHUEM TNpefaeTcsd CBOUM 3aHATUSMY. !

B npexpacHoit ckaske «YTo pacckasniBall BeTep 0 Basbaemape
Jo u ero gouepsix» AHAepCceH TaK ONUCHIBAET CPENHEBEKOBOTO
Aenarend 3onora: «Banpgemap 10 ObLT rOpA U CMeJ, HO TaKKe
1 3natomy. OH MHOro 3uan. Bce 3T0 BUAeNH, BCce 00 3TOM LIeNTa-
Jiucb. OroHp MBUIAJT B €70 KOMHATE Aa)Ke JIETOM, a JiBepb BCerna
Obina Ha 3aMKe; OH paGoTall TaM AHU ¥ HOYM, HO He JIIOOHUI pasro-
BapuBatb 0 CBOeidl paboTe: CHJIBI HNPHUPOALI HAN0 UCHBLITLIBATH
B tumM. CKopo, CKOpo 0H Haiiiet camoe syulliee, camoe JAparo-
LEHHOE HA CBETe — KPacHoe 30JI0TO.

«OT ppiMa M nemia, oT 3a60T ¥ GECCOHHBIX HOUeii BONOCH U
boposa Banbiemapa JI0 moceleNid, KO)Ka Ha JIMIE CMOPLIMIACh
U TOXKeJNTeNa, HO T71a3a MOMpPEyKHeMY- TOpeNId »KaJHLIM BJIeCKoM
B O)KHUAAHUU 30JI0Ta, HEJAHHOr0 30JI0Ta.

«Ho BOT 3a3BOHMJI KOJIOKOJI, B HeGe 3auUrpajo COJIHBIILKO.
Banbgemap 1o JMxopagoyHo paGotal BCH) HOUb, BapuJl, OXJaK-
Aan, Memiay, neperosiyl. OH T6HKeJIO B3AbIXaN, TOPSY0 MOJIUIICS
U cupen 3a paboro#t, 6osdack mepeBecTH Ayx. Jlamma ero saracna,
HO yroJiba Ouara ocBelaniy 0JiefHOe JIMLO ¥ BHasele riasa. Bapyr
OHM pacUIMpunuch. [IAAuT B CTEKNSHHBIH cocyA. Duectur...

! H. B. Foronse: «O cpenuux BeKax».
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lopur, kak »xap. Uro-To sapkoe, Tsmxenoe. OH MOTHUMAET COCYA
IpoKamew pykoll u, 3aAbIXasch OT BOJIHEHHs, BOCKIMIIAET:
«3010T0!  30J10TO I»

«OH BBIIPAMUIICA U BBICOKO NOAHSUI COKPOBHILE, JieyKaliee
B KPYIHOM CTeKJIsIHHOM cocyge. «Hamen! Hamen! 3osnoroly —
3aKpUyad OH M NPOTAHYJ COCYA AOUepsM, HO... pyKa ero Jgpor-
Hyna, cocyj ynaja Ha Noja ¥ pasounca sapebGesru. [locnexnuit
Pafy>KHBI MLUILHEIN Ny3bIPb HaJe)Ib! JIOTHYID,

Tlonpofyem ¥ MBI, MO NPUMePY AJIXUMUKOB, MOUCKATHL CNOCO0
NOJIyYeHHs1 «30J10Ta U3 BOABIY.

[Toka BBl yuranu OTPHBKU U3 [orosisi u AHjepceHa, S BCKU-
NATWI B ABYX Koj0ax BoLy. BrUIMBAi0 U3 HUX KUIATOK B TPETHIO,
OomblIeli BMECTMMOCTH, M MOKPLIBAK ee MJIATKOM. MHHYTY Tep-
neHpsa!

lotoBo! CHMMaw MJIATOK W Mepefaid BamM OCTHIBIIYIO KOJOY.

Hakasa kpacora! Kakoii 6Gneck! OHa Bcs HAaroJiHEHA MeJibuaii-
IIUMHU YyelllyKaMu 30J0Ta, KOTOPBIE TaK U HUCKPATCS B Jyyax
COJIHLIA.

CraBao moToM KOJIOY Ha CeTKy, JIeXalyw Ha TPEHOXKHHKE,
3&)KUTAI0 MOR CeTKOW CMUPTOBYI0 JIAMIIOYKY, — U yepe3 He-
CKOJIbKO MUHYT «30J10Ta» KaK He OblBajio: OHO CIUJIONIL PacTBo-
pUiioch B KUMNSmEH BOIe.

Her namo6HOCTM, KOHEYHO, TOBOPUTh, UTO STO0 M He ObLIO
30J10TO.

B xoyi6oykax OTHeNBHO S BCKUMATUN PacTBOPH YKCYCHO-KHC-
JIOTO CBUHIA (A40BUT!) B AUCTHINUPOBAHHON BOAE W uoducmoezo
Kaaua (IpUMeHsieTCs Kak Jiekapcrso). CiMBass MX BMeCTe, MOJIy-
YUM TIYTEM O0MEHH020 pa3A0MceHus ISTUX cojiefl IBe HOBBIX —
VYKCYCHOKUCABT KaAudl, OCTaBIIM¥CA B pacTBope, U uoducmoiil
ceuney. TlocyefHuil pacTBOPUM TOJILKO B ropsiyeit BOZe, a NIpHU
OXJI)KIEHUM PAcTBOPA BHINAJACT U3 HEro B BHIE MEJIKUX delly#-
YaTBIX KPUCTANJIMKOB C 30JI0THIM GJIECKOM.

710, no)Kanyi, camelit KpacuBEI U3 BCeX XUMUUYECKUX OIBITOB.

[To moBogy BHEILIHEr0 CXOACTBA KPUCTANIIUYECKOTO UORUCTOTO
CBUHI[A ¢ KPYMUHKAMH 30JI0Ta U €r0 PacTBOPUMOCTU B BOJE MHE
XOUeTCs CKA3aThb HECKOJbKO CJIOB 00 olIMOKe CpeHEeBEeKOBLIX ajl-
XUMUKOB U 0 BO3MO)KHOCTM JAelCTBUTENLHOIO TOJyUeHUs 3050Ta
U3 ApYTUX BElECTB, & TAK)Ke U H3BJIEYEHHUS €70 U3 BOJHI.

ANXMMUKY BepUJIM B CYINECTBOBaHME «[IepBUYHON MaTepuu»
U He pasnuyanu TOHATUH 0 CIOKHBIX W TPOCTHIX BelecTBaX.
Mx ommbKa cocTosia B TOM, UTO OHM BCE CBOE BHMMague obpa-
TWJIY Ha (U3MYECKUE CBOHCTBA TeJ, a HE HA UX XUMHYeCKUH co-
ctaB. OHM HaJesIuChb, uT0, KOMOMHHMPYS pasHbie BeiecTBa,
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obnagawiilie OTHEJbHLEIMM CBOMCTBAaMU 30JI10T2, MOMXHO, B KOHILE
KOHIOB, NONy4YuTh U camoe 30JI0T0. B 0COOeHHOCTH IUJleHsNa UX
MBIC/Ib TIPEBPATUTh B 30JI0TO TSDKENYKW U ONecTAIly pmyms,
NPUAAB eif TBEPAOCTD H YKeJAThI 1BeT. OTTOr0 06LIYHO OHM U CMe-
IIIMBAJIU €€ IJisl 9TOTO C TBepAoil u xentoHl cepoil. Ilo uX MHEHUIO,
cepa HOJDKHA Obula NpUAATh PTYTH HeAOCTAawoMe TociefHel
CBOHCTBA,

B orom ciyyae OHM BHiajainu B TiAy00Kyw OLIMOKY, TaK Kak,
COEIMHASICh, BEIECTBA YTPAuyUBaWOT CBOM (U3MYeCKHe CBOHCTBa
U nipucHperardT HOBLIe. TaK, cepa, COeIUHAACH C PTYTbIO, AaBaJa
COBCeM He 30JI0T0O M Ja)K€ HE HOBBI MeTand, a KpacHylo
KPacKy — KMHOBapb. 3aT0 OHM CJAyYaliHO OKasajJuch IpaBbi
B IIPEANION0)KEeHUH, YTO eCTb KaKasi-T0 CBsI3b MEKAY 30JI0TOM M
PTYTBIO.

B 1924 r. onuu repMaHcKuil yueHsI, nmponyckasi uyepes pTyT-
Hble Napbl 9JEKTPUUYECKUH TOK BLICOKOTO HANpsHKEHUs, IpeBpa-
THJI, KaK OH AyMal, 1ocje J0JTor0 BpEeMeHH, YacTb PTYTH, —
npasfia, KpaliHe HUUYTOXKHYIO, — B 30J0TO.

JTO OTKpGLITHE OBUIO ONpPOBEPTHYTO JajibHeWIIUMU OMNbITAMH,
HO BO BCSKOM ciyuyae OHO Heé MMeeT MPaKTUYeCKOT0 3HaYeHHs:
TaxKoe UCKYCCTBEHHOE 30J10TO 06olIochk 66t B 10 000 pas mopoxe
Jio6LIBaeMOT0 B 30JMOTOHOCHLIX MOPORAX; C TEOPETUUECKOH ke
CTOPOHBI OHO OBUIO OBl OYEHb UHTEPECHO, JUIIHWIA pa3 MOKasbl-
Basl, YTO JeprKaBliieecsi CBHILE CTA JIeT pa3fesieHNe BeLIecTB Ha
CIIOXKHbIE UM TPOCTLIE — YUCTO YCIOBHO.

Bripouem, [na XUMUKa-NpaKTKa 3TO MajJ0 MEHSIET [eJio, TaK
KaK NonyyaTh UCKYCCTBEHHOE 30JI0TO 32BOJACKUM IyTEM BPsA JIU
KOrfia-Hu0yAb Oyzner HocTynHo. CKOpee Mbl MOYKEM PacCUUTHIBATDH
Hay4UTbCS BBIIENSATh €T0 U3 MOPCKOIl BOARE.

Yero TOJIBKO HE COTEP)KUT B cefe Boga Mopel U okeaHoB! OMBI-
Bas Gepera KOHTHHEHTOB U OCTPOBOB, NMUTAsICh BOJAMM peK, cbe-
rawjilux CO BCeil MOBEPXHOCTU CYIIM, 32 MUJIMOHLI BEKOB CBOEI0
CYLIECTBOBAHUS OKeaHbl HAKONMJIU B cefe KOJOCCaJbHpIE 3amachl
BCEBO3MOXKHBIX XVMHUUECKUX COefMHeHUM, BLIIEHAYUBAEMEIX BO-
010 U3 3eMHO#l KOpBl.

B uucie 3TUX BellecTB 00GHAPY)KEHO B MCPCKO#l Boje U 30JI0TO
B BUJle COEMUHEHHUS C XIOPOM.

Ho kaxoif e 3To ciaa6slit pacteop!

B 200 000 ToHHaX 0KeaHCcKOo# BOJb! COAEPYKUTCS HE 6oJee 0JHOT0
rpamma 30J10Ta (a no HOBeHIIMM aHaJM3aM [a)Ke ¥ TOTO0 MeHbIile).
Cample GeHLie 3eMHbIE 30JI0TOHOCHBIE NOPOALI, pa3paboTKa KOTO-
PBIX y)Ke TOYTY He onpaBibiBaeTcs, cofieprkat B 1 200 pas 6oJiblire
3TOT0 MeTasia.
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Ho 3ato wxosinuecTBO BOALE B OKEAHAX TAK KOJIOCCAJIBHO BESIMKO
(1 200 000 000 xy6. KUIOMETPOB), YTO, €ciad Ol BLIXENUTL U3
Hee BCe 3TO 30J10TO, €r0 MOAYUNIIOCH OBl 0K0JI0 4 MUIITIMAP/I0B TOHH.

Bce HaceneHue 3eMHOT( 1Uapa UCUUCISAETCS MPUBIIU3UTENBHO
B 2 muuiuapaa. Ha momo kaxaoro u3 Hac, ciefoBarellbHO, npU-
XOAMUTCST TEOPETUYECKU OKOJIO JIBYX TOHH MOPCKOTO 30J10Ta.

Cronbko BecUT 30JI0Tast MAWTA JJIMHOW M UIMPUHOK B OJUH
MeTp ¥ TOJHIUHOW B AeluMeTp!

He nymaiite, YT0 NONMBITOK XUMMYECKOTO K3BJICUEHHST 30J10Ta
U3 Help OKeaHa He Jenajoch.

KX Obisio MHOTO, HEKOTOPBlE M3 HUX OBUIM C HAyyHOH TOUYKH
3peHus1 Oosiee UM MeHee yJauHbl, HO C SKOHOMUUECKOU CTOPOHDI
BCe OHU MOKa He §oJlee ycCIelliHbl, YeM [OMBITKU JPEeBHUX aAJIXH-
MUKOB [IpeBpaTUTE B 30JIOTO JelUeBble MeTasljbl.

30JI0TO OKEaHOB JKJET ellle TOTO XUMUKA, KOTOPLIA Haiger
JlelleBbiid coco® M3BJieub ero Ha MOBEPXHOCThL. Bmpouem, K TOMY
BpeMEHH OHO NepecTaHeT ObITh MepUIIOM LeHbl. B Oyayiuem, Koraa
KanuTanucTuyecKuil crpoil mosciofly OYAET YHUYUTOXKEH, 30JI1070
CTaHeT TaKUM )K€ TeXHUYECKU NMPUMEHsSeMBIM MeTaJIJIOM, KaK U Bce
OCTaJIbHLIE,

30J10TO B CCcP

[leyanbHbIM reosiorvueckum QaxToM LI KanuTaldCTHYECKNX
XUIIHUKOB SBJISIETCS] TO BecbMa [JIsI HAC MpUATHCE 06CTOATE b~
CTBO, YTO Halla CTpaHa, CTpaHa COLUMANu3Ma, 3aKiiodaeT B Hejl-
pax MOBEPXHOCTH CBOeH TeppPUTOPUM Bejuyaiiliie B MUPE 3amachl
PYZHOro W paccuimHoro 3o710ta. Ha 3rto eilje B NMPOILIOM BeKe
YKasblBas U3BECTHLIN aBCTpuiickuii reosior 3wc, B 3TOM MBI TellePh
yOerKaaeMcs ¢ KaKHo#i HOBOH pasBefKOfl HALMX 30JI0TOHOCHBIX
3eMenb,

B napckoit Poccun go6niya 30510Ta Beyach XMIHHYECKH U NpH-
MUTHUBHBIMU CpeAcTBaMu. I1pu Bcell yKaJHOCTH KanmUTaIuCTOB K 30-
JIOTY, HY UCKATb, HU J00LIBATE er0 OHU He yMe)Iu. M Tem He MeHee,
BCE JKe Mo Jo6rue 3050Ta yapckast Poccus gonrue rofsl CTOsIa
Ha YeTBepTOM MeCTe B MUpe, A00LIBas B CPEAHEM €XKET0JHO 0KO0JIO
32 TOHH 3TOTO «MPE3PEHHOr0, HO 060JBCTUTEABHOTO (AJIS Karu-
TaJMCTOB) MeTaslian,

310 cocrasisio 0Kojio 109, Bcel MUPOBOH L0GHIUM.

IIpu coBeTcko#f BJAACTU 30J0TOMPOMBILIJIEHHOCTH Obla MeXa-
HU3UpPOBaHa Y XUMU3UPOBAHA, U celfyac 110 NPOAYKIMU OHA BHIILIA
Ha BTOpOe MeCTO B MUpe. Brllifier 1 Ha niepBoe. JTO TOJIBKO BOMPOC
BpeMeHH.
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Tlpu coBeTCKOM BNACTH, IUMPOKO [OCTaBUBIUEH reosorHye-
CKHe pasBefiKM IMOJIE3HBIX MCKONaeMbIX, OBUIM 00HAPYIKEHBI (eHo-
MeHaNbHble 6oraTcrBa Help Hamel crpadsl. Haiimens! u yyke pas-
PaGaTHIBAIOTCSE MECTOPOXKIEHHS TAKUX METAJUIOB, O HAMWUYUY KOTO-
PBIX BO BpeMeHa LEapu3Ma Aa)Ke He MOR03PEBaNOCh, NMOTPEOHOCTh
B KOTOPHIX YHOBJIETBOPsUIACh MOJIHOCTBI MMITOPTOM H3-33 rpa-
HUE. TaKoBbl, HANPUMED, HUKKEJIb, 0JI0BO U P PeNKUX MeTall-
JIOB, HECOXOMUMBIX Ui BBIJEJIKM CIELUAJIbHBIX COPTOB CTamlu.
He mopo3peBasny ¥ 0 CyeCTBOBAHMU MHOIMX GOTraThIX MECTOPOXK-
JIeHui 305I0Ta, Kak, Hanpumep, B Kasaxcrane. Paspa6orka e
U3BECTHEIX MECTOPO;KHeHUH Beiach Tak, 4TO ceifuac U3 OTBAJIOB
CTaphIX PaspaloTOK y HaC XUMUUYECKUM IyTeM U3BJIEKAIOT TOHHBL
30J10T@, YCKOJb3HYBIUME OT IPEKHUX MNpPeTpUHUMAaTENei-Xuii-
HMKOB, YMEBIUMX TOJIbKO «I1eHKH CHUMaTby W II0JIyYaBIUUX CBOM
fappilld 32 CYeT IKCILUIoATALMU PabouMX.

Ceifuac pa)<e B 30JI0TOHOCHBIX MeCTaX, ZaBHO U3BECTHLIX, HAXO-
IAT KpynHble CaMOPOAKM 30JI0Ta, KaK, Hanpumep, HaifeHHbIHA
B Kouie 1935 r. camopoJoK BecoM cBhie 13 xe.

KcraTtu ckasath, He fymaiite, 4To 0H y»K OYeHb BeJIMK. 30JI10T0 —
TSOKENHI MeTall, ero yAesabHbll Bec 19,3, TaK 4TO U3 CaMOPONIKA
YKa3aHHOTO BeCa MOXHO OTJMTh IUIMTKY pasmepamu: 20 cu
amugel 10 — mmpuHsl 1 3 ¢ MOJIOBUHOM — TONMUHEEL. Xopoluee
npeccrnanbe HA MUCbMEHHBIA CTOJI, CTOMMOCThI0 B 18 000 pyouei.

Hacraner Bpemsi, Korga 3051070 ¥ OyHeT UTTH HA TaKue USJEIIHS.

«Korza mp mobGegum B MUPOBOM Macimirtabe, — roBopuit Jle-
HWH, — Mbl, IyMaeTcs MHe, clejlaeM M3 30J10Ta 0OLIECTBEHHbBIE
0TXO0)KHME MeCTa Ha YJIMIAX HeCKOJILKUX CaMbiX GoJIbIIMX TOPOMOB
Mupa. 3T0 ObUI0 GBI CaMbIM «CIpaBefJIMBLIMY U HAIJISIAHO-HA3H-
JatesbHLIM yHnoTpeGJieHueM 30J10Ta AJs TeX MOKOoJIeHUH, KOTOophie
He 3a0bUIM, KaK U3-3a 30JI0Ta Mepefuiy JecsiTb MUJIJIMOHOB YeJio-
BeK M cleJlajid KaJleKaMu TPUAATh MWIJIHOHOB B «BeJIMKOH OCBO-
6oautenpHoity BoitHe 1914—1918 rr.»... (JlenuH, Cou., 7. XXVII,
crp. 82, usa. 3.

YacTuyHo ¥ ceyac 30J10TO UCMONB3YeTCs] KAaK TeXHUUEeCKUi
MeTajul, a He TOJbKO Ha YeKaHKy 30JI0TO# MOHeThl. Ero coJin
NPYMEHSIOTCS B QOTOrpadguy ¥ MelUlMHe, B CTEKOJIbHOM U Kepa-
MUYECKOM TIPOU3BOACTBaX. PyOGMHOBO-KpPacHOE CTEKJIO OKpallieHO
OfHUM W3 COEJUHEHUH 30JI0Td —— «KACCUEBLIM NYyPIypoM» aJIXU-
MHUKOB. C TpHMeEChI0 «JIMTATYPE, TO-eCTh cepelpa unyu Menu, L
IPUAAHUA, €My TBepAOCTU, OHO MJeT HA HBeJUpHbiE W3AENVs,
a B YMCTOM — JJIs1 30JI0YEHHsT TMPEAMETOB U3 APYTUX MeTaJlIoB.

MutepecHeliniuM mpHMepoM nOCJefHero IpHUMEHEHUsT 30JI0Ta
ABNACTCA rajibBannMueCcKQe 30JI0YCHHME KapKaca 38¢3, ¢ gparonesn-
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HBIMU CaMOLIBeTaMH, YCTaHOBNEHHBIX B KoHLe 1935 r. ma aByx
KpeMJIeBCKUX OamHax.

M3 pactBopa er0 LMAaHUCTBIX COJIeHd 30JI0TO TIajbBaHUYeCKUM
TOKOM OCa)KI2eTCsl Ha IOBEPXHOCTh APYTUX METajioB, coelu-
HEHHBIX € OTPHULATENbHBIM MOJIOCOM TaJbBaHUYeCKol BaHHEIL.

Cnioco6 1aBHO M3BECTHHIM, HO HMKOIJA ellle HUTAE B MUpEe He
OBUI0 Cilyyast TaJllbBaHMYECKOTO 30JI0YEHUsT IIpeMeTOB TaKUX
pasmepoB, KaK 9Tu 3Be3fsl. Mx guameTp mo 5 meTpoB, moBepx-
HOCTb, NMOKpLIBaeMasi 30J10ToM, 30 KB. M y KarKaoi.

Peakuus Besiach B NPOLOHKEHUE 4 C NOJIOBHHOIO YacoB, 0CAXK-
AeHHLIR cyiof vmeeT TowuHy OT 20 00 25 MUKPOHOB (THICYHBIX
zoneit munnumetrpa). Kak HU TOHOK TakoM cJioit, OH BmOJIHE
FapadTUpyeT MPOYHOCTb N030J0THL Ha 200—250 jet.

UCTOPUUECKUN KYPBHE3

lanbBaHuuecKoe 30JI04eHHE, 0 KOTOPOM CKas3aHo Bbille, 3TO
YyacTHLIM cIyuail rajnpBaHOCTETUM — MOKPLITHS OZHOTO MeTasllia
IPYTUM TNpU NOMOLIM 3JIEKTPOXUMUUECKOr0 HpoLiecca passoyke-
HMST TOKOM COJIM JAaHHOTO MeTansa. [MadbBaHOCTerust U rajlbBaHo-
IUTacTHKa (HoJIyyeHUe MeTaJVIMYECKUX KONKH ¢ peslbeHHIX H30-
Gparxenuil) Gelu oTKpLITEL B 1838 r. Mopunem $ikoou.

U rue? B Poccuu Bpemed Huxonast Tlankuna.

Hem? ApPXUTEKTOPOM H Ja)KE NPOQeccopoM apXUTEKTypE!.

Ho $lko6u, HUueM B apxWTeKType He NPOCJIaBUBILMIHCA, OKa-
3aCsl BBLIJAIOIMMCS 3JIEKTPOXUMUKOM, CAEJaBLIMM DSAA [EHHLIX
usoGpetenuil. 'napHeliiee U3 HUX — TAILBAHOMIACTHKA. 3ame-
THUB, UTO OCEBIAs HA OTPULIATENILHOM MOMICe TaJbBAHMYCCKOTO.
9JeMeHTa Mefb, OTAEJSISICh OT Hero, AAeT ¢ Hero CJenoK, $1ko6u
CTaJ1 MOKPBIBATH CJIENIKU C pesibedHEIX M300pa)KeHUH rpadurom
U OCa)KEAaTh HA HUX CJIOW Mmead, monayyass KONUM OpPUTHU-
HanoB.

OH nucall cBOEMy BeJIMKOMY COBpeMeHBHMKY dapageio: «5l Oyay
UMeTb 4YeCThb II0C/IaTh BaMm pejibed U3 MeJd, OPUTHUHAJ KOTOPOro
clejaH U3 IUIaCTUYECKOro BeleCTBa, MNOAJAN0IErocsl B PyKaX Xy-
JO>KHMKA BceM M3MeHeHusM. Ilpy momouu 3TOro MeTOAa coxpa-
HAIOTCST BCe Mespyaiiiiie 0COOEHHOCTH OPMTHHANA, TepsoLMecs
NpU OTJIMBKE»,

dpadlly3cKasi aKajeMMsl HayK Harpamuna 3a 9T0 OTKpBITHE
FAxo6u 3010TON Mepanbio.



FTABA 1l
OIIbITbI C TA3AMU

MHoro JIET TOMy Hasal OAMH H3BECTHbIH yueHmdl nucan apy-
romy: «Onuuly Bam ONLIT CTPALIHEIA U Y)KACHBIH...», — & PEYb-TO
IIIJIa BCero-Ha-Bce 0 paspsle JielJeHCKoil 6aHKU, ONBITH ¢ KOTO-
poii Temepp 6e30053HEHHO NPOAEJILIBAET JI000H IMKOABHUK.

OnHaKo, y4YeHblil ObUT MpaB, HasbiBasi ONBLIT «Y)KACHBEIM», TaK
KaK OH WHOU pa3 OKaHUMBAJICsS CMepThI0 3KCNepUMMeHTaTopa (Ha-
npumep, cmeptb [Honnenabmeilepa B 1750 r.).

OTYero ke TO, YTO Ka3aJ0Ch paHbllle CTPAIIHLIM, A3 K B CaMOM
Jene TakuM ObUIO, TeNepb HUKOTO He Nyraer?

OTTOT0, YTO JIHOAM HAYUWIMCh KaK cilefyer obpawarsca c Jeil-
IeHCKOM 6auKoit, uTo0B! ee paspsfioMm He NPUUYUHATEL Bpeja HU
cefe, HM APYTUM.

XHUMUKY NOAYAC MPUXOJMTCA UMETH JEJI0 ¢ BELUIECTBAMM KyJa
cnacHee JeliaeHCKOH OaHKM.

Jla)ke MpU €aMoOM TMOBEpPXHOCTHOM 3HAKOMCTBE € 9TOH 6usiaro-
IeTesbHONH, HO M TPO3HOM HayKoH HeNb3sd M30eXaTb BCTPeud
C BEILIECTBAMM, MCTYIIUMU 0KA3aThCs OYeHb OMACHBIMU IIPH HeyMe-
Jiom o0pallleHUU ¢ HUMHU.

Hemane xuMUKOB MOIUIATHIIMCH 3J0POBbEM H Ja)Ke MUSHBIO,
BnepBLle paboTass ¢ TAKUMHU BELIECTBAMH.

3aro Tenepb MH 3HaeM, KaK 00e30MacUThb T€ CTPAllHbie CUMMI,
KOTOpbi€ B HUX CKPBITHI, U 0€300A3HeHH0 NPOJEILIBaEM C HUMU BCe-
BO3MOYKHBIE OTIEITHL.

«Her nnoxux poseit, a ecTb MI0XHe aKTepbiy, — YBePsI Ka-
Koi#i-To ApaMaTypr. Taxk M Mbl CKa)KeM, YTO «HeT QNAacHbIX BEIIECTB,
4 £CTb HEYMEJbIE JIKCIIEPHUMEHTATOPHN},
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Mpbl mocTapaemcst He [ONACTb B UX 4UCI0, XOTS M TOBOPSIT:
«TOT He €3[0K, KTO NOA KOHeM He OLIBall; TOT HE XUMHUK, Yy KO0
HY pasy BOJOPOA He B30PBalO», -— C TOCIEJHUM s1 He COra-
CeH. XHUMUK JOMKEH OLITh OCTOPOYKEH M AKKYyPaTeH, a y 0CTOPOIK-
HOTO U aKKypaTHOTO UYENIOBEKA HMKAKUX HENPeIBMAMMBIX «CIy-
yaep» ObITh He JAOJIYKHO.

A 1noTomMy, NpUHSIB BCE MEPHI NMPEROCTOPOMHOCTH, 3admemcst
TENnepb MOJYYEHUEM «CTPAIUHBIX Ta30By.

Kro He cabiman 06 y6uiCTBEHHBIX ra3ax Ha TOJSIX CPparkeHUH
nocnefHeit mupopoit BOHHLI? KTO He uMTan mpeacKasaHui, uro
nocueayomuye BoHHL CTAaHYT «XUMMUYECKUMI», UTO B HUX TJiaBHas
poNb OTBEJETCS OTPaBJEHUI0 IPOTUBHUKA CMEPTOHOCHBIMM, BCIOLY
TPOHUKAIUMHI S1AMU?

Ha niepBuiit pas mMbl 03HAKOMUMCS C [a30M, XOTSl U He siI0BU-
THIM U He TIPUMEHsIEMEIM B XUMUYeCKOU BOHHe, HO TeM He MEHee
BeCbMa OMACHBLIM M TPefyiomMM HaubonbLiedl 0CTOPOIKHOCTH IIPU
er0 NOJIyueHuH.

CAMBIN JIETKHUA Ta3

Camplit nerkuii U3 BceX rasoB HaswIBaeTcs 6000p0dom. OH B 14
pas yerue Bo3ayxa. Bo3nyx ke, HAN0 3ameTHTh, B 770 pas Jerue
BOJBI.

Taxum o6pasom Boja, ¢ KOTOPOH MB! BCE TAK XOPOLIO 3HAKOMBI,
3aKJII0YaeT B CBOeM COCTaBe Haubosee JIETKOE U3 BCEX M3BECTHBIX
HaM Ha 3emJle BellecTB.

A UTO 3T0 Tax, 4TO BOJA He TPOCTOE TEJI0 ¥ BOAOPOAY HeAapoMm
NaHO €ro TMpo3BMide, 5 ceifuac BaM JOKaXy.

Msl Bce 0e300s13HEHHO NbeM BOAy, OHa Heofxoauma IS MOA-
Rep>KaHus Haell )KU3HY, OHA B KonuyecTBe 589, BXOJUT B COCTAB
Hallero Tena.

Hleno B Tom, uTO BOJOPOX HE PacTBOPEH B BoJe, KaK Caxap
B CTaKaHe yasg: OH BMecTe C APYTMM rasoM, KUCIOPOAOM, ofpa-
3YeT BOAY. B TOM-TO M 3aK0UaeTcsi yAUBUTENIbHAS TakHa Xumu-
UECKUX NPEBPAleHNH, UTO BelECTBa, BCTYNasl B COENUHEHHS APYT
C pyrom, MaloT COBEPILEHHO HOBBIE Tena, a He HPOCTYI0 CMECH
HauaNbHBIX BE1eCTB. Bofopon 4 kucnopol — rasul. CMemmBascs,
OHU JIAIOT CMeChb Ta30B; COEAUHSISICH, — BOAY.

TlepeiieM K HEKOTOPHIM OMNbLITAM.

Tlepen Bamu 1Be JByropible CKJISIHKH, HANOJHEHHbIE KayKaas
Ha B¢ TPeTU BOAOH; MX ropiia IJIOTHO 3aTKHVTH NPOBaPEHBBIMY
B Napagude MArKUMU U yOpyruMu HpoGKamu; depes MHepBym,
NpoGKy MNepROY¥ CKIAHKM NPONYIUEHA WOYTH J0 CaMOT0 JAH&



CKJISTHKY CTEKJIsIHHas TPyOKa, OKaHUUBAIasicss BOPOHKoi, Bro-
past npofKa aToi CKIITHKU COeJWHEeHA ¢ NepBO# NpoOKoH BTopoii
CKIISTHKY U30THYTOHR MO/ NPAMBIMM YTJIaMH CTEKIAHHOH TpyOKoii,
KOTOpast B MepBOHl CKISIHKE OMNyIleHa JHUIUb HEMHOTHM HIDKE
npoOkU, a BO BTOPOI moxomur mouty Jo fAHAa. M3 nocnefHei
NpoOKU BBIXOAMT Ta300TBOJHAS

TPyOKa, U30THYTasA, KaK NOKa3aHo p

Ha puc. 12. OTTAHYTHIH KOHUMK /

€e € Y3KHUM OTBEpPCTHEM TIOrDY- x|
JKEH B BOAy IHEBMaTUYeCKOH
BaHHb., Poib nocnegHelt MOMKeET :
urparb O0OLIKHOBEHHas TIy6oKas ﬁﬁ T N
Tapenka. S o g N A

Paublie yeM NpUCTYNUTD K OMbI- S i
Ty, s CaMBIM TINATeNbHLIM 00pa-
30M 3aMasblBal0 Bce NPOOKU (Kpome
nepBoi) 3amaswoif, uyToOBI Tas,
KOTOpBIH MBI CTaHem J00blBaTb, He Hallle]l HUTE BBIXOAA
yepe3 3a30Pbl MEXKLY CTEKIJIOM U IPOOKOH.

HanonHuB [Ba-Tpu y3KHMX YU BBHICOKMX CTEKIISHHLIX LMIIUHJpA
BOOH, 51 NPUKPHIBAK WX KBAJPAaTHBIMU KYCOUKAMM MAaroBOTO
crexna. Lunuuapsl, pU Hy»Ae, MOYKHO 3aMEHUTh 00LIKHOBEHHBIMH
OyTbUIKAM¥ W3-N0J MUHEpaJbHOM
BOJBI UJM U3-TIOJ KBacCa, — CJI0-
BOM, JIOCTaTOYHO TOJCTOCTEHHBIMU,
3Mech yKe Ha CTOJe Y MeHS IITATUB
C NPOOUPKaMU UM TOJIOTEHIE; KaK
MO)KHO Jlanbllle OT npuGopa pis
fo0LluM Tasa, BCero Jyulle -—— Ha
0co00OM CTONMKE, T[OCTaBJEHHOM

HECKONbKMX [Iarax oT Iep-
BOTO, — CMUAPTOBAsT JIAMIIOYKA C
Konnaxom (puc. 13).

B 1mkonax 06rIYHO 0OLIBAOT BO-
Puc. 13. Cnuprosas namnoyxa.  JIOPOJ B NOJOOHHIX npubopax, Jeii-

CTBYsi CEPHOM KUCIIOTOI HA yuHK.

Bbl, BEpOSITHO, 3HaeTe, YTO CEPHYH KHCIOTY HAMBAKWT B CTa-
KaHUYMKH, KOTOpble HA 3UMYy CTaBAT MEXALY NBOUHBIMH pamaMmu
OKOH. OHa B BBICIUEH CTeneHM TUTPOCKOMHYHA, T. €, OTJIUYHO
CYLIMT BO3AYX, OTHMMAS OT HEr0 BJIaTy; OTTOTO-TO B 3TOM CiIyyae
OKHA U He «roTeroT. O6paTuTe BHUMAHUE, YTO ¢ OCEHU ee HalU-
BalT He (0J1ee YeTBEPTY CTAKAHA, & K BECHE CTAKaHUMKY TOUTH
TIOJIHEL,

Puc. 12. JoGrBaHKe BOROpOLA.
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MeTanisl B 00BIIMHCTBE CIydaeB X0POII0 PAaCTBOPSIOTCS B cep-
HOM Kicnore, 06pasysl COOTBETCTBYIOLIME CePHOKUCAbIE COAU U
BBLITECHSIS1 U3 KUCIIOTHI BOAOPOA.

[MpumeHsieMBlii )il HaNOMHEHMS] a’pOCTATOB BOLOPOX [OJI0e
Bpems J00bIBaau NMoJO6HLIM 06pasoMm; TOJIBKO BMECTO HOpPOroro
IMHKA Gpasy JelleBoe yKeJie30 B BUJIE HKEJIE3HOT0 JIoMa.

OnHAKO, s1 MOK&)Ky Bam Apyroif cmoco6 mojydyeHust MHTepe-
cyoiero Hac rasa. OH ropasgo ymoGHee U MeHee OMAceH.

He Gygem 3a6blBaTbh, 4TO cepHasl KUCIOTa — 3TO BEIIECTBO,
C KOTODBIM, UeM MeHbille OyaeM UMeThb [eNia, TeM JIyuiie, 0CO6EHHO
KOTZa HeJIb3s 060WTUCD KarlIel-
Apyro#, a NpUXOAUTCA MAHKITY-
JIMPOBATH C OTHOCUTENHHO 60JIb-
IMUMU KOJIMYEeCTBaAMU ee.

$1 BOCHOJIB3YIOCH TEM, YTO
MHOTHe MeTaJUILI BHITECHSIOT BO-
JDOpPOJ He TOJIbKO U3 KUCJIOT, HO
u us Boget. IlpaBpa, B GOJIb-
IIMHCTBE CJIyuyaeB TaKoe pasJo-
YKeHUe MPOUCXOAUT JUIUbL INPH
GUeHb BBICOKOI TeMmIlepartype,
HO, MO CYACTBI0, €CThb HEKOTO-
phle MeTasiel, CIOCOGHEE pas-
JlaraTb BOAY M TIPU OGHLIKHO-
Puc. 14. Heocroposkuuiif onurr ¢ go- ~ BEHHOM Temmepatype.

JODPOJIOM. K TakuMm merayyiam IpUHAL-

JKUT Kaabyud. $1 XpaHw ero

B 6aHOUKe C IJIOTHO INpuTepTod npoOkoii. Kak Buaure, OH 3aJIUT

KaKO-TO JKMAKOCTBbI0. ITO — KepOCHH, Ha KOTOpHI Kanbuuif

He JeMCTByeT XMMUYECKM. 3aTO Ha BO3JyXe B3TOT METaJUI OBICTPO

OKHUCIISIeTCs, prkaBeeT, NpeBpallaetcs B u3gecms (HeraeHyio).

ToT >Ke mpoilecc NMPOUCXOIUT IO BOMLOI0, TOJILKO B 3TOM Clyyae

06pa30BaBILAsICs OKUCh COEIUHSETCS] C U3OBITKOM BOAH B 800HY
OKUCL Kaabyus (TaK HA3BIBAEMYIO 2QUICHYH) U36ECHIb).

BhlHyB KyCOYEK CepoBaTo-06ej0ro Merasia IUIYUKaMH, OCTO-
POXXHO 0OCYIIMBa0 ero MNpONyCKHOH Oymaroif, yaansis Clielsl
KepOCUHA, HE KacasiCh METa/lNa PYKaMH.

Tenepb CMOTPUTE: 51 BEIHUMAK M3 MNEPBOA CKISIHKU MEPBYIO
TPo6KY, 6BICTPO GpPocaio KyCKH KajibliHs B BOAY, Ceifuac ke BHOBb
3aKynmopuBaio GaHKy ¥ cOMasbiBaio IPo6Ky 3amasKoil.

Kycku MeTasa, ynas Ha IHO CKJISIHKM, MOKPLIBAIOTCS Ny3biphb-
KaMy Trasa, KOTOphie, OTOPBaBIIMCh OT TIOBEPXHOCTH KYCKOB,
OLICTPO BCIUIBIBAIOT BBEPX. BCKOpe KMAKOCTH B GaHKe KaKercs
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CJIOBHO Kumsilei. Beigessiionmiics ras BLITECHSIET, BepHee —
yBJIeKaeT ¢ c000i BO3AYX U HAET C HUM BMECTE BO BTOPYIO CKJISHKY,
a 0TTyJa U3 ra3o0TBOJHON TPYOKM — B OKpy»Kawllyw atmocdepy,
OyJIbKasl Ny3bIPbKaMM Yepes BOAY.

Hanonuue oady U3 NPoOUPOK BOROI, 3aKPbIBAK0 €e 6OJbIINM
nanbiieM, [lepeBOpauYuBal0 U ONyCKaw ee KOHEL B BOAY TapesiKH,
urpampleld y Hac posib NHeBMaThyecKod BaHHbl. OTBOXKY Lajiell
B CTOPOHY W AEPIKY OTBEPCTHE NMPOOGUPKU HAL OTBEPCTHEM TPYOKU.
[lyselppKM Ta3a, paHee BLIXOMUBILME Yepe3 BORY, UAYT B npo-
fupKy, BbITeCHSIST M3 Hee BOLy. Bckope mpofuUpKa HanoJHseTcs
razom. OnsTh 3aKpPLIBAIO €€ NabLEM, BBIHUMAK U3 BOXBI U OBICTPO
HeCy K CTOJIMKY, Ha KOTOPOM CTOMT CIIHUPTOBAas jammnouka. Jepxa
IpOoOUPKY OTBepCTHEM BHU3, NMORHOIIY €€ K TUIaMEeHH U OTKPLIBAO.

Cnblmanu c¢Buct? OH TOKasbBaeT, YTO BOROPOA B NPOGHUPKE
CMelllaH ¢ BO3AYXOM U o0pamarbcsi ¢ HEUM HAQ0 OCTOPOIKHO.

HyykHo, ciepoBarenbHO, NOACHAATh HEMHOTO, IOKA BbIJEISIIO-
IUICst BOXOPOX BLITECHUT CIEABI BO3AyXa U3 anmapara. A uToOb
He cuneThb 6e3 aena, MPOYTUTE CTPAHMYKY U3 KHUTH OJHOTO aHIJiMii-
CKOT0 XMMHKAa 0 TOM, KaK MHOTJA MOXeT ObITh oOnaced B3pbiB
BOJOPOXA.

Bot uro OH TiMmIeT:

«Heckonpko seT ToMy Hasaj pafoune, 3aHSTbIE NPU MOCTPOiiKe
00JIbIOT0 NAPOBOTO KOTJIA AJII TEPMAHCKOTO BOEHHOIO CYAHA,
10 HeGPE)KHOCTU OCTABUJIM BHYTPH €0 HECKOJIBKO KYCKOB LIMHKA;
VM B TOJIOBY HE NPUXOIMJIO, YTO STHM OHU MOTYT NPUUYMHUTD
CMepPTh MHOTMM CBOMM TOBapHUIAM U IOBEPTHYTH MHOTO pafouux
cemeil B rnyGokoe otyassHde. I1apoBUK OLUT MOJHAT HA CYAHO U
ycTaHOBJeH HAa MecTo. HeCKoJIbKO BpeMeHH CIyCTs, CyAHO OTnpa-
BUJIOCH B NpoOHOe I1aBaHde. TpIom ObUI NepenoyiHeH 3JaHSATbIMU
KOouYerapamy; MalUMHGI BIIepBbIE JPOTHYJIM M OBICTPO IMOTHAIH
MOII[HOE CYIHO N0 Moplo. Boza 3a 9To BpeMs Harpejach 10 4pes-
BbiYaiiHO BBICOKOH Temneparypsi, M UHMHK OBICTPO pacTBOpsUICA
B Hell, 0cBOOOYKIAST NPU ITOM 3HAUUTENILHOE KOJIMYECTBO BOLO-
POZHOI0 rasa. JTOT ra3 BMecTe C BO3AYXOM 06pa3oBali B NapoOBHKe
CTpallHO B3pLIBUaTYyI0 cMech. Jliopu, paboTaBlive BOKPYT Iapo-
BHKA, KOHEYHO, HUYETO 3TOT0 He NOAC3PEBalM, a MeXXAY TeM KOTel
MOCTEeNEeHHO HAMOJIHSJICSE Bee GOJIbIIe U GOJLILE 9TOH CMepTesIbHCH
cmechio. Kak Bapyr, 6e3 manellmx npefynpesuresbHbiX Ipu-
3HAKOB, C OCJIENUTEJILHEIM OJIECKCM M OTVIVIUMTEJILHBIM TPOMOM
foJbILOH MApOBMK pasopBasicsi HAa yacTv, yOMB MMM HUCKaieuuB
BCeX HAXOIMBIUMXCS B NOMELICHHH JIIOJEH, a camo cyJHo Haloj-
HWIOCH 06NaKom rnieperperoro napa. llpuuuHa B3priBa ocTajiack
TaliHOW, M0Ka B OCTATKAX IaPOBHKA HE HAIIH KYCOUKOB UKHKA
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Taxkum 06pa30M, Mbl BUIUM, UTO CUJBI XHUMHUYECKOT0 CpPOACTBA,
HaXoAsACk MOA KOHTPOJIEM, CTAHOBATCS INOJICSHBIMU CIyTraMu, a BHe
KOHTPOJIA — CTPAIIHLIMU TOCIIOAaMun». 1

3AMA3KA MEHJEJIEEBA

$1 ckaszan, 4To Mpu cOOPKE anmnapatos AJIs1 MOJIyYEHUs Tras3oB
clleflyeT BCe ILNENM 3amasbiBaTh 3amaskod. Jlyume Bcero 6parhb
3aMa3Ky, M300peTeHHYI0 HALIUM BeJMMKuUM Xumuxom I. U. Men-
IeneeBbiM. OHAa roToBUTcsi crnaeiaeHuem 100 vacTeit KaHU(OIH
¢ 25 yacTsIMU BOCKa, B KOTOpbIe NpUMeLiBaeTcs 40 uacteil rxemnes-
HOM MyMMUH (KpacHOI0 OKUCa yxeesa). K pacniaBieHHOMY BGCKY
NPHCLINAIOT fepeMelyBasi, MOPOUIOK KaHUDOIM, 3aTeM MYMMUH,
poJOJDKasl HarpeBaTb M IlepeMellHBaTb, NOKA He MOJYUUTCH
OfIHOPOAHAsT Macca, B KOTOPYIO M BIIMBAIOT Macjlo, Maccy pasiu-
BaWOT B KapTOHHLIE POpPMOUYKH #IM CcridUeyHbie KOpoOKy, [lepex
NPUMEHEHUEM ee BHOBb pAaclIaBiAsoT. 3ama3Ka CKJeHBaeT
CTEKJIO €O CTEKJIOM U CTEKJI0 C MEeTaslIoM.

Cam wnsobperarenp GbIT HACTOJALKO JOBOJIEH €0, YTO He pa3
ropapuBan: «3x, Imurpuii ViBaHoBuY, uyT0OL! TH Aenaj, ecau Oul
npodeccop MenzaeneeB He u306pen cBoefl 3amaskuy.

Kcratu o MenpneneeBe. Ero HayusHass AesiTeJIbHOCTb BBICOKO
LHEeHWIach B KYJLTYPHLIX CTpaHaxX, oH GbUI ujeHOM YyTh JH He
BCEX €BPONEHCKUX aKaleMUH HaAyK, KpoMe... pyCCKOH.

IpencraBuTeny «uucToif HayKu», meTepOyprcKue aKajeMuKH,
3a06a/UI0THPOBANIA €r0 KAaHIMAATYPY B WieHbl AKafeMUM Ha TOM
OCHOBaHWM, YTO OH «yHIHKaeT» ce6s, 3aHUMasiCb YMCTO HPaKTH-
YECKUMH BONPOCAMM — TPUJIOKEHUEM HAYKU K TeXHHKE.

BOXA M3 OIHA

Hy, Tenepp onATb MOXKHO BepHYTBCST K Halemy mpuGopy.
Hanosnuum rasom eute ofvH UMAMHAD; HA 3TOT Pas ras cropaer
nouty 6€33By4HO U He MOMEHTAIbHO; MOYKHO JA)Ke 3aMeTHTb IOsi-
BUBLIEECS TPY ITOM TOYTH GeCLIBETHOE IJIaMs.

Boinem rasooTBOJHYI0 TPYGKY U3 NHEBMATHYECKOHl BaHHBI H,
OTBEPHYB HA BCAKUA Cny4ail B CTOPOHY JIMLIO, 3aX)KEM BBIXOIsi-
IMii U3 Hee ras. OH ropuT CroKo#HO (pxc. 15), MaueHbKHUM, ejie
BUJIHBIM IUIAMEHEM.

Yro jKe monyuaercst npu ropenuu? Bopa! IMpubnusbre K mnia-
MEHH XOJIONHBI, COBEPLUEHHO CYXOH YTHT, — OH NOKPOETCs Kal-
JIAMM BOJBI.

VL. Maprtun - «Uyneca B 3aB0SBANUSI COBPEMEHHOH XuMHIHY,
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MeTasibl OTHUMAIOT OT BOABI KUCIIOPOA, a BHITETMBIIKICS BOJO-
POL CHOBA TIPU CTOPaHUM COEQHMHSIETCSI C HUM M CHOBA TpeBpa-
I[AeTCST B BOJY.

Bonopox roput He TONBKO B BO3AyXe: elle SHepPrUuHee, yeMm
C KUCJIOPOJIoM, COENMHSIETCS 3TOT ras ¢ Xjuopom. Eciu 6s1 ony-
CTUTD Hallle BOAOPOJHOE IJIaMs B CO-
Cyl ¢ XJ0pOM, OHO He [0racio Obl;
0HO TIPOJOIKAN0 Obl TOPeTh, CMEHUB
CBOM rony6oBatLlil uyTh 3aMeTHBII
UBET Ha 3€JIEHOBATHIil, ICHO BUAHLIA,
Xnop (MBI eme ¢ HUM MO3HAKOMUM-
csl) — 1BeTHOH ras. Ero xenro-sene-
HuIl 1BeT GiefHest 6B No Mepe rope-
HUS BOROPOAA, U, KOTHa 6Bl COMEPIKU-
MO€ cOCyda 00eCUBeTUIOCh, Miamsi
yracjio 0bl camo c0600. B pesyib-
TaTe rOPeHUsT Mbl NMOJyumiIy Ol yoke  Puc. 15. Cyxoif yTior noKpeI-
3HAKOMBI HaM IO IPEe}HUM OIBbITAM Ba€TCA KAILIAMU BOZBI.
XJ0PUCTHIA BOJOPOX.

Ilpunus B cocyn Bomel M B300JTaB COCYR, MBI NOJYUMJIH Obl
COJISIHYI0 KMCJIOTY, OKpPAlMBAWLI(YI CHHIOI0 JIaKMYCOBYH Gy-
M2)KKy B KpacHbIH 1Ber.

Ho Mpl He cTaHeM NpORENEBIBATbH 3TOT OMHIT: KaK XJIOp, TaK
U XJOPUCTHI BOJOpOA SIOBUTHI, W HMX He CJefyeT A0OLIBATH
B KOMHaTe,

«B3PbIB» A3POCTATA

TonbKO B camble NOCHe[HUE TOAB XUMHKH 00e30nacuiu OT
OTHsI BO3QyXOMlaBaHue, HANIOJHAS 0GONOUKY AupwKabieil Hero-
DHOUUM pEeAKUM rasom — resueMm. K co)cajieHUI0, reJuvii He Tak
JIET'OK, KaK BOLOPOX, U, UTO camoe Ba)<HOe, He BCIOAY HAXOAUTCS.
ITosromy Henb3si cyutarh NpodieMy 6e30MacHOCTH BO3AYXOIUIA-
BaHUS Y)Ke DelIeHHOH nonHOoCThIO. [{upuyabnu, a tem Gojee He-
yIipaBJisieMble adpOCTaThl, BCE €Il HANQJHSWTCSI B OONbIIMHCTBE
CllyyaeB BOZOPOJOM, NIOCHENHME PAHblie HAMOJIHSIUCE U CBETUJIL-
HbIM TrasoM. CBeTUJIBHBIA ra3 TspKesiee BOLOPONA U TaKe OrHe-
onaced, HO 00X0xWNcA 3HauuTenbHO felileBne. Ceifyac 910 ero
[IPEUMYIIECTBO 0TNATIO.

Ha ynunax Haumx ropofoB NOSIBIAIOTCS YacTo MNPOAABIBL
C TpO3JbsAMU KPACHHIX, 3eJeHBX W CHUHHUX JEeTCKUX BO3AYHIHHIX
WapoB, HANOJHEHHLIX CBETUIBHEBIM Ta30M.

Kynure npu ciiyuae Takoif LWiap: ¢ HUM MOXKHD B Ge30MaCHOM
BuJle BOCIIPOM3BECTH KaracTpody, KOTopass B AelCcTBUTENBHOCTH
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y)KacHa. Taxkue Karactpodsi ¢ BO3AYXONIABATENSIMH, YBHI, bl
BaNH.

Ilpukpenus K IIapy JeTOHbKYH KOP3UHOUKY (TOHI0JY), BBbI-
pesaHHyio U3 Gymaru, ¥ ycajyiB B Hee TAKHMX )ke SYMa)KHBIX BI3y-
X0IUIaBaTesiel, NPUBHKUTE K HEMy BMe-
cT0 0OLIYHOH TOHKOH GEueBKHU, yAepPIKHU-
Balowiei map, cmonunosyw rums, Taxue
IIapsl UMEIOT BHU3Y KOPOTEHBbKYIO pesu-
HOBYI0 TPyOKy, TYT0-HAaTyT0 NepeBsisaH-
HYI0 HeCKOJIbKMMHM 0060pOTaMu GeueBKH.
He pasBassiBas nociepgHei, 00BsHKUTE
TPYOOUKY KOHIIOM CTONHHOBOM HMTH.
Cronud —93T0, cO00CTBEHHO, He HUTh, a
y3eHbKasi JIEHTOUKA, NPONUTAHHAA MeJ-
JIeHHO TOpsiltied CMeChl0 CEeNUTPHI ¢ IO~
POXOBOH NLUILIO. MeTp CTONUHA cropaer
B TeueHHUe NATHAALATU CeKyH[. Bam ero
noHagofuTCst He 60JIee MOJTyTOpa METPOB.
JiaB mapy noAHATbLCSA HA JUIMHY CTONU-
HOBOHM HMTH, NOJOKTUTE CBOOOIHBINA KO-
Hell NOCJAefHeR W BBINYCTHTE MIAp HA
BoJI10. KOHEUHO, ONBIT flenaiite He B KOM-
HarTe, a Ha OTKPLITOM BO3AyXe U B THXYIO

noroay.
Puc. HISILOB:SS(‘,%TP:;‘;}.'MW Illap, nUIaBHO MOAHSIBIIUCE BBLICh, Me-
Hee UeM uepe3 MHUHYTY B3pbLIBaeTCst, U
HECUACTHLIE «adPOHABTEY, KPYTACH U NEePeBePTHIBASICH B BO3AYXE,
NajaoT K BalluM HOTaM.

TEPEJIMBAHHE... BBEPX

Bcerfa M nepeiiBaeMoe BELIECTBO JILETCS1 CBePXy BHU3? Mol
TaK NPUBLIKIM TEPETUBATL MKUAKOCTH, KOTOPhie BO MHOTO pa3
TshKeJiee BO3JyXa, UTO HAM U B T0JIOBY He NPUXOAUT CTABUTD N0100-
TILIHA BOTIPOC. A MEXIY TeM, I0AYMaB, Bbl CaMy JIeTKO cooGpasute,
UTO HeNb3s U3 NPOOUPKU € BOLOPOJOM NepenuTh 3TOT ras B ApY-
TyI0 NPOOMPKY TeM Y€ NPUEMOM, KaKo¥ MBI NPYMEHsIEM NPH fepe-
JUBaHuY BGAL. B 3TOM cnyuae npuaetcest Kak pas o0paTHo — Nepe-
JUBAaTh U3 HIDKHEH# NpoGUPKM B BEPXHION.

Hanosnuus noj Bofo#i oaHy 43 NmpoOKPOK BOAOPOJAOM, OepeMm
IPYryI0 «NYCTYIO», TO-eCThL HAIMONHEHHYI BO3AYXOM, H, JepKa
NIOCNeIHIOW OTBEPCTHEM BHE3, CTABMM ee€ psiioM ¢ nepBoi. Temneps
MpoGUPKY C BOZOPOJOM OLICTPO NepeBepTHIBAeM BBEPX 0TBEPCTHEM
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TaK, 4T06bl OHO TIPHILIOCH KAK Pa3 MOJ OTBEPCTHEM BTOPOH mpo-
Oupku (puc. 17). Ecnu ONBIT yAancs, jerOHbKasi BCHBIMIKA NPH

NPUGMKEHUH BTOPOi MPoGUPKU K TNa-
MEHM CIUPTOBOU JIaMIbl JAOKAKET Ham,
YTO BOAOPOJ «IIEPeINIICS» B Hee U3 Mep-
BOi TIPOGUpPKHU.

W3BecTHBIN HABBHIK, TPeOYIOMHUACS WTst
TaKOro ONLITA, TNPUOOPETAeTCS IoCie
IBYX-TpeX yINpar<KHeHuii.

MBUIBHBIE NY3LIPU

O6patunu 74 Bbl BHHMAHHE, 9TO
MBUIbHBIE y3BIPYU 3UMOM MOJHUMANTCS
BBEPX, a JIETOM NaJanT BHHU3? ITO
HPOUCXOJUT OTTOrO0, UTO TEMJIbIH BO3AYX
Jlerye XOJIOJHOTO U 3UMOM pasHMLA

Puc. 17. Tlepenupanue

BBEPX.

MEXIYy TeMmrepaTypoii Bo3gyxa B womHare (0coGeHHO BOJIM3U
OKOH) M BBIIBIXAEMOT0 BaMM B My3HIPb JIOCTATOYHA, UTOGHI mpe-

O

\Qp\ 4{’
. \.“L u&mmj”«

Puc. 18. Bspeis MbLib-
HOr0 My3LIpsi.

O0OJIETh TSHKECTh ero o6onouxku. Hamos-
HSIS MBUIbHBIE TIY3BIPY BGIOPOAOM, MOYKHO
YBUJIeTb UX JIETALIMMH BBHICH M B CaMbIi
yapkulil netun#l nedp. Kak 6B Temen u
JIerOK HHU OBl JeTHUI BO3AYX, OH BCe >Ke
TsDKeJiee BOJOPOJA.

Yt0o06l MOJNYYHTE IY3LIPU BeJIKUMHON B
KPYIIHOE aHTOHOBCKOE SOJIOKO, BOSbMUTE
COBEpILEHHO YUCTOE, TAK HA3bIBAEMOE Map-
CeNbCKOe MBLUIO, HACTpOraiiTe ero nepoynH-
HBIM HOYKOM MeJIKUMHU CTPYYKKaMU U PacTBO-
pure B Boje, N100aBUB MOTOM K Hell riiuLie-
puHa.

Mbuta ¥ rUIMLIEDHHA BO3bMUTE HOPOBHY
(Hampumep, 1mo 5 rpammoB), a IAUCTHIIIH-
poOBaHHOU UnM MaArKofl [A0)KAEBOH BOJBI
BueTBepo Oosblite (20 rpammoB). Bcewimar
MBUIO B 1y3bIpeK ¥ 3aJIMB BOJ0I0, OCTABLTE
CTOSITh Ha CYTKM, MOTOM JoJeiiTe Tiuie-
PHHOM U, XOpOLLO repeGosTaB, JaliTe cMecu
MOCTOATh elie CYTKH.

Takas cmech OyAeT Bam CilyKuTh A0JIT0;

JUIsT OMBLITOB JKe ee JOCTaTO4HO Oparh KaKieit pas no vainol

JINKKE.
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YkpenuB B 0TBeperuu Ta3o0TBOJHOW TPyOku npubopa s
JIOOLIBAHUST BOJOPOAA CONOMMHKY C pacillelGieHHBIMU KOHIaMH,
JIETKO HAYYUTbCS NMPU ee MOMOLNM BBIAYBAaThb KPYIHbBIE NMY3BIPH.
Hajio TosibKO HECKOJIbKO M3MEeHHTb ra300TBOAHYI0 TPYyOKy, HaJeB
Ha ee KOHell O0TPE30K pe3MHOBOH, a B Apyroif KOHeI nociejEei
BCTaBUB CTEKJISAHHYI0 TPYOKY € OTTAHYTHIM KoHIOM. CKumas
pesuHOByI10 TPYOKY nNajibilaMd, MO)KHO peryiu-
poBaTh OLICTPOTY BLIAYBAHHS.

[Ty3eipyn NMogHUMAOTCS B KOMHATe JO CaMoro
MOTOJIKA, & Ha OTKPHITOM BO3AyXe B 6e3BeTpe-
HYy10 TOTOAY YJETAlT TaK BBICOKO (METPOB Ha
ABECTH), YTO CKPHIBAKTCSA K3 IJas.

MooxeTe NPUBSI3aHHBIM K NTAJIKe TOPSIIUM OTap-
KOM TII00PBATh B NOJIETe U TaKOil «MbIJIbHBIH
aspocram. ToJbKO He 3abniBaliTe 0 GJIM30CTH
npubopa i noxyveHUs Bogopona!l

Hanus MBUIbHYIO BOLY B I1YO0KYI0 TapesKy U
NOrPY3UB B Hee KOHEI| ra300TBOAHOH TpyOKHU, ITo-
JIyuuTe 1eNy ropy MbUIbHOH nedsl. Eciiu oTHe-
CTH TapeJiKy nojajisblie ot npubopa ¢ BGAOPOIOM,
MO>KHO B30PBaTh HeHY.

3ATAJICUHBIH GOHTAH

«Oro, Kakoe CJI0)KHOE coopyreHue !

Cornacen, coopy)keHHe BHyLIUTEJILHOE, HO HE
TAKOE YHK CJIOXKHOE, KaK KaKercd. JTMHHON pe-
3MHOBOH TPYOKO#! A COEAMHSII HAWI anmnapar AJs
FOJIy4eHnsT BOAOPOZA C ropjioM OYTBUIKH, AHO
y Kotopoit oTpesaHo. OGpa3oBaBIIMMCS CTEKJISIH-
HBEIM IQUTMHAPOM NPHUKPHIT NMOPUCTLIA THUHAHBIN
COCYZ OT TafibBaHUYECKOTO 3JIeMeHTa, NOCTaBJIeH-
HEI THOM BBepX Ha KPYIJIYIO CTEKJIHHYIO Ijla-
CTHHKY C 0TBepCTHeM B LeHTpe (puc. 19). IauH-
Puc. 19. donran. Has crexNigHHAA TPyOKa, COCTOSIMAsl M3 JBYX

OTAENIbHBIX OTPE3KOB, COEAMHEHHBIX PEe3UHOBOM

TPyOOUKO#, BEIXOAUT BEPXHHM KOHIIOM B NOPUCTHIM COCY/, a HIK-
HUM TponyieHa depe3 npoOKy AByropJioil 6aHKu. Bee 910 yerpoii-
CTBO TOJJEPIKUBAETCS] MeTAJUIMYeCKOd WITAHTOH ¢ 32)KUMOM.

CrIigHKA Hanura BoHoH; U3 ee BTOPOrO ropjia BHICTYNAET CTe-
KJisiHHAs1 TPyOKa C OTTSHYTHIM KOHLOM; HIDKHMH KOHeIl ee omy-
eH NOYTH 10 AHA CKIAHKYU. Bce HiesM M 3a30phl COeAMHEHMH
IUIOTHO 3amasaHbl 3aMasKoii.

48




fToxa 51 oGbsicHsI BaM ycTpolicTBo npubopa, s Bce Bpemst CyKH-
MaJl najblUami Pe3UHOBYI TPYOGOUKY, COCIUHSIINYI JIMHHbIE
BePTUKAJIbHbIE CTEKIISIHHbIE TPYOKH.

Oroiinure nojanblue, yToObl BaC He 00JIUIIO BOJLOK; A OMYCKAlo
PYKY, 4... KakoB ¢oxTan! OH ObET M3 Y3KOr0 OTBEPCTHA JieBOH
TPyOKY Ha BHICOTY UyTh JIM HE LEJOro merpa.

3a)kaB BHOBb pe3UHOBYIO TPYBOUKY, 51 OCTaHaBJIMBAK (OHTAH;
OTNYCTHB ONSITb, AW €My OUTB.

He Gyznem, BnpoueM, yBJIEKaTbCSI 3TUM 3peJiilieM U NpPeKpaTHm
NoJIyueHHe BOJOPOJA; OH B NAaHHOM cllyuae BHIXORUT NPsAMO Ha
BO3[yX, & BBl 3HaeTe, KAaK OnacHa Takas cMecb. OTKpoeM OKHO,
4T00BI OUMCTUTHL B KOMHATE BO3AyX, M pa3bepeMm npubop Ha 4acrH.

JTOT ONBIT OCHOBAH Ha Ougdysuu (NPOHUKHOBEHUHU) BOJOPOAA
yepe3 IMOPUCTBIE CTEHKU MIMHAHOMO cocyfa. OTTyAa ras mpoxoauT
B IBYTODJIYIO CKJISIHKY M JaBUT Ha BORY, 3acTaBliiAsi ee OUTb
BLICOKUM (DOHTAHOM.

U3 JKEJITOr'0 B 3EJIEHOE BE3 INPHUBABJIEHHSI CHHETG

Pa3 y)ke y Hac ufierT pedb 0 BOAOPOJE U NOJ PYKamu UMEETCs
Kanbluil, NOKa)Ky Bam eitle 0AuH onbiT. OH He 0C00EeHHO IddeK-
TEeH, HO NOYUYMTeNeH.

B crakaHe — KpacHO-)KeJTHH pacTBOp XJIOPHOTO rkejesa. Kak
NPEBPATUTh €r0 LIBET B 3€JIeHblH, He NpWIMBAs K HeMy CHHeH
Kpacku? Bpocaem B cTaKaH KyCOYEK KalbLiisl; BLINEJISIeTCs BOXO-
POX, ¥ )KUIAKOCTb MOCTENEHHO 3eJIeHEeT.

JTO OUeHb Ba)KHAsI B XUMUM peakyus 60CCMAHOCAEH U, TTPOTHBO-
nono)KHas peakyuu oxucrenud. He Gyfem noxka Ha Hel ocTaHa-
BJIUBATLCSI, HO B JaJibHelilleM 51 ellje HaNOMHI0 BaM 00 3TOM ODBITE.
OH NOMOYKEeT HaM OTYACTU BHISICHUTL TaliHy CTPOEHUS OKPYIHAIo-
IUX Hac BeIIEeCTB.

NOCJENHNA NMEPMAHEHTHDBIA A2

Lilectbaecar et ToMy Ha3aj rasbl JeJMINCh Ha NMEePMaHEeHTHbIE
(mocrosHHbIe) M crymaemble B HRUAKOCTb. ONHMM U3 TepMaHeHT-
HEIX ObIT ¥ BofopoR. B 1877 r. Kanbere u [lukre noxasanu, uto
BCSIKMH Ta3 JOJDKEH CTYCTUTBCSI B YKMAKOCTb, JUIIb OBl YAAJTOCh
OXNAJUTL €r0 HIDKE ero «KPUTHYECKOH» TeMNepaTypel, NpU KOTO-
poii W Bpilie KOTOPOH OH HAKAKUM JABJIEHUEM CTyINEH 6HTb He
mMoxker. Bcien sa numu BpyGnesckuii v OuiblieBCKUil JI0Ka3amu
9TO MOJIOXKeHue, 00paTUB B HKMAKOCTH KUCIIOPOMX, a30T U OKHUCh
yrilepona, a Jiioap, crycTUB BOJOPOX.
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Ho Bor B 1895 r. 6BUT OTKPHIT HOBLIA a3 — rejuii, Heuspeci-
HEIM Bo Bpemena Jlioapa. Kak HU BeMKU GBUIH T0CTHOKeHHsA roapa,
JaBLIKE BO3MOYKHOCTH TIONYYAThb TBEPAYIO YITIEKUCIOTY («CyXo#
Jiely) ¥ KUCIIOPOJ U3 BO3AyXa, NyTeM YAaJeHUs] U3 HKUAKOr0 BO3-
AyXa a30Ta BLIKMIIAHMEM IIPU HECKOJIbKO BLICLIEH Temmeparype,
resiMil JONrue rOALl HUKOMY HE YAABaJoCh CTYCTUTD.

Hey>xenu 6b11M npasbl yueHnsle Npexxaux Ner? Heyxenu renuid
JefACTBUTENbHO TepMaHeHTHHIM ras? Ilayke npu — 268 Lf oH ocra-
BaJICS Ta30M.

Yyt He 30 JeT reiuil MCTOIMAJ TepHeHue YydeHhlX, He >KeJyasi
NOJUMHUTBCS 00IeMy IJIs1 BCeX Tas0B 3aK0Hy. Tonbko B 1922 r.
ynanocb, Haxoden, Kamepnuury Ouecy, fOBeflilemy IOHUKEHUE
TeMnepaTypsl 0 — 268,8 L crycTuth 9TOT «mOCHnefHud nepma-
HeHTHBH Tasy. Kesadr npu — 271,9 3amoposuit renuii B TBEpAOE,
a0CoIIOTHO Mpo3pauHoe Teso. 1o mpousolwio 10 JeT TOMY Ha3afk,
B 1926 r. Kamepauury OHecy He yaanoch AOXUTb A0 STOTO JHS,
OH yMep HeCKOJILKMMHM MeCsillaMd paHblle.,

O renuu, 00 UHTEPECHOM NMYTH €r0 OTKPHITUS, HaMm elie Npu-
NeTCsl CKa3aTh B AanbHelliem, 3T0 Jeryaiiivii U3 ra3oB, 3a UCKJIIO-
yeHHueM BOAOPOA, M UJET OH HA HANOJNHEHUe AUPWKabiell, Tak Kak
OH He TOpXOY U He B3pLIBAeT B cMecu ¢ BO3LyXom. Mm >xe Hanos-
HSIOT Ta30CBEUHBIE JIAMIL, CUTHANUSUPYWIME CKBO3b TyMaH.
[pu mpoxo)xaeHMH yepes residii Toka, OH CBETUT KpacHLIM CBe-
TOM.



FTABA IV
F'A3 PA3HOOBPA3HOI'O NPUMEHEHUS

9T0 y)Ke OTYacTH 3HAKOMBIA BaM xyop. Beliiiemre B caf, 4
s GJIMDKe TMO3HAKOMIIO Bac ¢ 9TMM Ta30M, TaK Kak, Ro6biBasi ero
B KOMHATE, MBI PUCKYeM OYYTUTLCS B 110JI0YKEHHH OJJHOT0 XMMHUKa-
IHJieTaHTa, KOTOPBI CBOMMU ONBITAMU HEPEHONOIIM)T BCEX HKUIIb-
1{0B MHOTO3TAyKHOTO JoMa.

Uro6el CaMOMY 9KCIEPUMEHTATOPY He CTaTh >KEPTBOI0 rasa,
JIydile, jeyiasi OMBITHI, JABIMIATL Yepe3 IUIATOK, CMOYEHHbIH pac-
TBOPOM eunocyssuma nampus. TeXHUKH TaK ¥ 30BYT €ro aHTU-
XJI0pOM, MPHUMEHSIsT U1 YAaJeHust CJEN0B XJiopa U3 or6esBae-
MBIX TIOCJIEIHUM TMPSHKU, TKaHell U OyMa)KHOH mMacchl.

Boo6iie, Ha0 3aMETUTh, YTO XJIOp 3aJ0JIT0 JI0 MCII0JIb30BAHUA
B BOEHHOM JieJie TOTOBUJICSI B GOJBIUMX KOJUYECTBAX AN Pasiud-
HBIX TEXHUUECKHMX [ieflell, a onsIT BOMHEI PUBEJT K NPUMEHEHUIO
XJI0pa B 3eMJIEeNIMU JJIsT OTPaBJIEHUs BPeIMTeNIed pacTuTelb-
HOCTH. MM JKe OTpaBJIslOT pasHocuTesNell YYMHBIX Oakrepuil.
B Buje GeUIbHON U3BECTH ¥ XJIOPHOU BOJBI 9TOT a3 SABJSETCSA
MCNBITAHHEIM Jie3UH(PEeKIIMOHHEIM CcpecTBOM. CpaBHUTEIbHO He-
JABHO MeJUKY HAYUUITUCD Ne3UHGULUPOBATE MM YKUBOH OpraHu3M
yenoBexa. OKasLIBaeTCsI, UTO €C/IY BAbIXaHHe BO3EYyXa, COJeprKa-
IL[er0 JOCTATOUHYH NPUMECh XJIOpa, BLI3BIBAET YAYIIBE M JAXKE
CMepTb, TO BO3AYX C OUEHb HMYTOXKHBIM COJEP)KaHMEM XJopa
BbITIEUHBAeT OT FPUMNA M APYTUX Gose3Hel AbiXaTeNbHBIX NyTeit
y6uBasi 60JIe3HETBOPHBIX MHMKPOGOB, HO He paspyluas TKaHeH
opraHusma.

Ho camoe 1060nEITHOE, UTO XJIOp, OYAyuYM cam O0eBLIM asoM,
CITY/KUT CPEJICTBOM 3alUMThl OT JeHcTBUA ewe 6osiee CTPALIHOTO,
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ueM OH, 1asa unpuma (2opuudrozo rasa). Mnputr — 510 Toxe 04iH0O
U3 CJIOYKHLIX MPOM3BOAHBIX xNopa. He ucnyraiitece ero HayuHoro
Ha3BaHUSA: QUXA0POUIMUACYAbPHUO.

XuMUK, BrepBLie ero OTKpHBIUMHA, mnucan o Hem: «llopasu-
TeJIbHO, KaK BellecTBO, ¢ BUAY TaKoe 0e300HIHOE, MaJ0 JieTyuee,
MOYTH HEPACTBOPUMOE B BOJe, ¢ CNA0LIM 3aMaxoMm, ¢ COBEpIIEHHO
HeliTpaNibHOM peaKiueil ¥ ¢ XUMUUECKOH CTPYKTYpoit, npu KOTOPOi
COBEpPUIEHHO HeNb3sl TNpeArnojaratb CTOJb OMACHHX CBOHCTB, —
OKa3LIBAET TaK0e CUJIbHOe [elicTBUE».

A Hajo 0THAaTh CNPaBeNIUBOCTh, AeiiCTBUE UNPHUTA Ype3BbIUAKHO
CHIBHOE,

TshKebie 0yKOTH KOXKH, TPYAHO 3a)KUBaOILMe, THOSILUECS A3BEI,
TIoiiHOe BOCMaJieHUe JIerKUX, CJIeNoTa, OPOHXUT, NUXOpajKa, Ha-
KOHeLl, CMEPTDb ~—TAKOBLI CHEACTBUS OTPABJIEHUS UIIPUTOM.

Sta macnsuucras OeciBeTHas »XMIKOCTb, Pas3jIUTast HA KaKOM-
JIMG0 MPOCTPAHCTBE, MOXKET JIeP)KaThCs B IOUBE B TEUEHUE MECH-
IleB, Bce BpeMs Jlesiasi MeCTHOCTb HeoOUTaeMoi.

CpencrBo ero o6e3sapa)kKuBaHUA — HeHTpaM3aLusa MIPUTA
xnopoM. KaK TyT He BCOOMHWTL MOCJIOBUIYY : «KJIMH KJIMHOM BBbi-
mubawT b

TlonyTHO CKaXKy, UTO ellie y)KacHee HINPUTA JAPYToe CJI0KHOE
NpPOU3BOJHOE XJIOPa, MulubaKa, yaaepoda VM BOAOPOJA — AU~
3um, XOTs He UCMBITAHHBIA HA MOJAX CPa)KEHUs1, HO NPAKTUKO-
BaBLIMMCA KanmuTajucTamu JAJist «GeCKpOBHOTO» pPasroHa padouux
JeMOHCTpaluii ¥ crayeyHukoB. Ero Ha3pBawT «cMepTeNbHOM
pocoity, Tlpegnonarawt, yro 50 aspomJiaHoB, HECYILUX HAYWHEH-
HbIe JIIOU3UTOM 60MOBI, MOTYT YHUYTOXMUTE Bce HaceneHue Hbio-
Hopka...

YTO 0JIHO M TO YKe BELIECTBO MOYKET ABJIATHLCA M AN0M, U JIeKap-
CTBOM, XMMHKaM [aBHO M3BeCTHO.

Hanpumep, unpur B onpefiefieHHOH K03€ ¥ CMECU YIKe HCHBITH-
BaJiCsl B KauecTBe CpelcTBa MJIs JIEUEHUS YAXOTKHU.

KTo >xe B Halile BpeMsl He 3HaeT, 4TO TaKue CTpallHble S,
KaK MBIIIBSAK, CMPUXHUH, CUHUABHAA KUCAOMA W TIPOYUe, C ycrie-
XOM TIPUMEHSIIOTCST B MeguiniuHe? HeBuHHbIE JIABPOBUIIHEBLIE
Kalulu Cofilep)KaT CHUHWIIbHYI0 KHUCIOTY, OJHa Kamisd KOTOpoH,
eclii ee B3SIThb B YUCTOM BUJE, CMIOCOOHA YMEPTBUTL JIOLIAJb.

HavaneHuk xumugecko#t cnyxoul CIIA ckasan, 4to co Bpe-
MeHM U300peTeHUsT MOpPOXa HMUTO HE BHEC]O0 TaKUX M3MeHeHUH
B CMOCOGbl BeaeHUs BOMHBI, KaK OTpaBisoiue Beulectsa. C Mo-
MeHTa, Korfja JAeHdcTBHE 3TUX BeIECTB CTaHET He3aBUCHMO OT
HOTOJTBI, METOAE! BOMHE pe3Ko uaMeHaTcs. Ofexxaa 6oHIoB JomKHa
CTaTh Ta30HENPOHMLIAEMOH, U@ UCKIIIUHTENbHO KOHCEPBUPO-
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BAHHOH B 3aNasIHHBIX YKECTAHKAX, TAra UCKINYUTEILHO MEXaHH-
yeckoil, yOerua JOJDKHBL UMETh NPUTOK KUCJIOPOJa, ¥ IP. U TIp.

CrpamiHasg Bemb yparaHHoiii apTuasiepuiickdit obcrpen!.. A
3HaeTe, KaKOW He3HayuTeNIbHLIH 3QdPeKT OH [aeT B CpaBHEHUH
¢ KOJIUYECTBOM BHINYIIEHHOTO MeTanjia?

Bot uudpsl: aiutenbHeiii ooctpen 25 000 cHapsanos gan 2 ybu-
TBIX U 25 paHEHBIX, CTOJIBKO K€ CHAPSLOB € OTPABJISIOIUMY Belle-
cTBamy BLhIBeNH 43 cTposi 300 uesioBex,

TpyAHO, KOHEUHO, CKa3aTh, Kakue MMEHHO OTpaBJIgiowmide Be-
I[ECTBA NyTeM Ta30BLIX aTaK U «XUMHUUeCKUX» 6omO, cOpacniBae-
MLIX C a3poIUIaHOB, IPUMEHST MMIePUATTUCTUYECKHUE [lePIKaBbI
B NOAFOTABIKBAaEMbIX UMM BOHHAX.

OnHO HEeCOMHEeHHO, — YTO YUMUTbCS 3amute OT OTPaBJIeHUS
«BOGHHBIM Ta30oM» JOMKEH KaXdAbld M3 Hac.

Berynaitte B QcoaBUaXuMm, OH HAyUUT BAac NMPAKTUUECKUM MEpanm
GOpBOBL ¢ ONACHOCTHIO OTPABIIEHUS.

OmHa U3 JNy4YllMX MEp — NPOTHBOras, T. €. 3alUTHAA Macka
U Kocriom. Hage ux, uesioBeK ABIINT uYepe3 BeliecTBa, CBsi-
3EIBAIOIME XUMMUECKU OTPaBIAIKAE BElECTBA, CJe0BaTENbLHO,
00e3Bpe)KUBAICIME UX, U TeM 3alIUINAeT KO)XHbIE TOKpPOBH.

Tenepy y>Xe BbIpaboTaHbl U yHHUBepCajibHEIE MPOTUBOTA3LI,
MO3BOJISIIONIME CBHILLE Yaca OCTaBATLCSI B atmocdepe, B KOTOPOH
MOMEHT2JIbHO TUOHEeT BCSKOE )KUBOE CYIIECTBO, He CHABGKEHHOE
HIpPOTHUBOTA30M.

Xopolo pas3BuTass XUMHUYeCKasl MPOMLILUIEHHOCTs U XUMHUe-
CKasl TPamMOTHOCTb Macc — BOT JIyyluas 3amuTa OT CTPailiHbIX
rasos.

OKOHUATEeLHO )K€ HU30aBUT UesIOBEYeCTBO OT HUX U OT BOHHEI
BOOOILIE 3amMeHa KaNMUTAIUCTHHECKOTO CTPOSl COLMAfUCTHUECKUM,
GecKIaccoBblM OOILECTBOM.

Wrak, anmapar Ans1 NoJydeHMss Xjiopa MHOKW ye cobpad u
TOTOB 7151 0003PeBaHus.

OH HecJ0KeH U COCTOUT M3 KOJI0B ¢ BOPOHKOH M rasooTBOAHOM
TPYOKOH, ONYIIEHHOH NPAMO HA JHO CTEKJISHHOTO LWIMHAPA LIS
cfopa rasa.

Hunuuap cBepXy NPUKPLIT KYCKOM KapTOHA ¢ OTBEPCTHEM JJIsk
TpyOKH.

XJ0p B Ba ¢ NOJOBUHOM pasa TspKejee BO3NyXa, Taxk 4To €ro
MOYKHO, B 0COOEHHOCTH Ha OFKPBITOM BO3yXe, coO0MpaTh TaKuM
yIPOLIEHHBIM criocofom. B Boje »Ke OH XOpOUI0 pacTBOPSETCs, —
B XOJIOJHON Jyuile, yem B ropsiyeii; mosToMmy, eciu cofuparhb ero
T10];, BOJI010, KAK MBI 9TO JIeJIajl¥ ¢ BOAOPOJIOM, TO BOAY Haao OpaTh
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KaK MO)KHO 6oJjiee ropsiueidl, XOTsi NPH ITOM TPYAHO u36eKaThb
Jlonanus coCyoB Ui c60pa rasa.

B Kosn0e HaxXoauTCs TeCTO U3 nepexuctd Map2anya ¢ COJSTHOM
KucnoToit. Konba cTOUT Ha TPEHO)KHUKE, MOKPLITOM TPOBOJIOYHOM
acOeCTUPOBAHHOM CETKOM (11 pABHOMEPHOTO HarpeBaHUs KOJIGHI},
MO KOTOPYI0 51 MOCTaBUJI CIIUPTOBYIO JIamnoyky. Harpesars Haso
cJerka.

3akura CIMpT, K peakuus HauuHaeTcsi. 3aMeyaere, Kax
YKEJITeeT BO3AYyX B KoJjife?

borarasg KucCJIOpPOIOM MePeKUCh MapraHua ! oThaer ero cosi-
HO# KucjI0Te, OTHHMasi OT MNOC/eaHeH BOAOpOA. MapraHen ke
B o0MeHe MOrjomaeT xnop, obpawascs B x10pucmelli Mapzaney,
HO TaK KaK BCEro BBIAEJISTIOIErocs NpU 3TOM XJ0pa OH CBs3aThb
He MO)KET, TO YACTh Ta3a 0CTaeTcsl B CBOOOJHOM COCTOSIHHH.

JTOT 3eJICHOBATO-METHI Tas3, MOCTENEHHO BLITeCHSAWIHHA BO3-
AyX u3 KOJObI ¥ LWIMHIPA, M €CTh XJOp. Bbl, BeposiTHO, yiKe
UyBCTBYeTE €r0 3amaxX, TaK KakK OH HamoJHMJI COOpHLI cocya U
Hayan nepejiuBathCsl Yepes Kpail. ¥ MeHs M0J pyKoil HeCKGJIBKO
TaKUX LAIHHAPOB. 3aMeHSI0 LMIHHAD, HalOJHEHHBIH XNOpoM,
HOBBIM, & MepBbII NMPUKPHIBAKD KYCKOM CTeKJa.

XJI0P U SAPANEN

$1 nymaro, uyto umst Muxauna dapasnes BaMm 3Hakomo? ChiH Ky3-
Hella, YYEHHUK MNEepenjieTydKa, OKOHUMBIUMI TOJMbKO HAYaIbHYIO
KONy, OH, 0Jaroapsi BLIZAIOLIEMYCS YMy M JIIOGBU K 3HAHMIO,
cTaJl OCHOBaTeJeM BCeH COBpeMeHHOH 9JIEKTPOTEXHUKU, OTKpLIB
«TIpeBpalieHyde MardHeTusMa B 2JIEKTPUYECTBO», T. €. BOSHUKHO-
BeHHE TOKa B INPOBOAHUKE, ABIKYILIEMCSI B MAarHUTHOM TOJe.
ITO MOBEJI0 K M300pPETEHUI0 NMHAMOMAILUMHEI, Npeofpasyiomeit
MeXaHUYeCKYI0 SHEPTUI0 B JIEKTPUUECKUIl TOK BHICOKOTO Hampsi-
YKEHHS.

Ho dapapeil, yto He BCe 3HAOT, OB HE TOJBKO 3JIEKTPUKOM,
HO Y OfHMM W3 KPYNHEHIINX XUMUKOB CBOEr0 BpemeHu. B yacT-
HOCTH, OH NEPBHIA A0Ka3aJl, YTO XJIOP MOKET ObITb CTYIHEH B HHUJ-
KOCTb.

dapajiero, KOra oH paboTal Haj CryLIEHHEM XJI0pa, NMPHUIUIOCh
BHICJIYIUAThL HOTALUIO OT OJHOTO M3 YYEHBbIX, 3allefliuX B JaGopa-
TOpUIO.

— Mosiozoii uesoBex, HalO yuule MHITH XUMMUYECKYIO HOCYHY,
y Bac BHYTpH TPYOKHU A BIHKY KaKue-TO YKUPHbIE KAy,

1 Tlepexuch MapraHna MOMKHO 3aMEHHTL MAP2AHIeG0-KAAULE0T (0AbI0;
TOTla ¥ HarpesaTh He HYMHO.
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dapasieit npomoaya, HO Ha ApYyroii fleHb NOCTAN CBOEMY KpH-
THKY 3amMCKy: «TO, YTO BBl COUNH TIPsI3bI0, GBUT KUAKUE XJiop».

A yueHslf ¥ He NMOAO3peBal, UTO XJIOP MOXKET ObITh CryIHEH
B YKUIKOCTE.

XJIoP, LIBETBI U I{BETA

CopBure, noxkanyifcta, BOH Ty NpeKpacHyo po3y u mnapy-
APYTYI0 KaKUX-1160 SPKO OKpPALIeHHBIX LBETOB.

OO0prI3THBal0 UX M3 NyJibBepHu3aTopa Bojoil (A5l pacTBOpeHus
X70pa) ¥ ONYCKal B COCYJ € XJIOPOM.

Kyna nenach ux yyaHasi oOKpacka?

CmoTpure, KaK OHY HOQJIEHENN, KAKUMK CTalidl HEKPACHBLIMHU.

Bpocaio B TOT e LMJIMHAP HECKOJBLKO SIPKUX TPSINOYEK, TOXe
YBAQKHUB MX Npe/BapuTesibHO. OHM 06eciiBeUlBaIOTCS.

Bo BTOpO# IWMNMHID JBLIO OJHY 32 APYroil »XUAKOCTH PasHBIX

LIBETOB, NMOAKPAlLIeHHBE PACTUTEJIBHBIMU U UCKYCCTBEHHBIMUA Opra-
HHUYECKMMH KpacKaMu; Tyla Xe

BIMBA0 HEMHOTO YEPHUI U3 uep-
HEUTBHMLBI M, 3aKpPHIB OTBEpPCTHE
LHUAVHIPA CTEeKJIOM, B30aiTHIBAlO
CMecChb, NT0OKA OHA He 00€CI{BETUTCS.

Brnpouem, ¢ obecupeunBatouieif
CMIOCOBHOCTBI0 XJIOpa MBI C BaMH
yIKe 3HAKOMBI: MBI 11071b30BANHCH
€10 B ONbITax-JoKycax, ¢ KOTOPHIX Puc. 20. TTo/yuenne X10pHOH BOALL.
Havyand Hamy ©ecepy. Tenbpko
TOrAa Mbl Gpasy He ra3006pasHulil XJIOP, a €ro pacTBOp B BOJIE —
XN6pHYI0 BOAy. Ee Jierko npuroToBUTh.

TMorpysum Tpy6Ky, 0TBOASILYIO a3 U3 KOO, B COCYM € XOJION-
HOM BOMOIi, Hanpumep, B NepeBepHyTyI0 peropTy (puc. 20).
YKenToBaTsie Ny3bIPLKY Fasa UCUE3A0T, He N0 10 MOBEPXHOCTU
BOJBI: Ta3 ycleBaeT paHbliie PacTBOPUTHCS.

XnopHasi Boja 0efMT He Xyj)Ke xjiopa (OBTOpHTe ONHIT oGec-
11BEUMB2HNS 1BETOB M KPACOK); OJHAKO, B 3aBOJICKO MPaKTHUKe
A1 OesleHus1 He BCErla MOXKHO NMOJIb30BaThCsl Ta3000pa3HbIM XJI0-
pOM WIM €0 BOAsIHBIM pacTBOpoM. Uaine s GejleHust, a TaKOKe
AnsA ne3vHdeKuuy xnop GepyT B BUIe XJIOpHOH u3BecTH. B Heil
OH CBSI3aH XMMHUECKH, HO CBSI3b 3TA HEIPOYHA, XJIOP H3 Hee
JerKO BHIENsSIETCSA; OTTOr0-To OeuAbHAs HM3BeCThb U HMMEET €ro
3anax. XJIOpHY!0 H3BECTh MOYKHO JOCTaTb [OTOBOH; [O3TOMY AJIA
XUMHYECKHX (JOKYCOB, OCHOBAHHBIX Ha O0GECLBEUNBAHHU XJIOPOM,
BaM HeT Haj00HOCTH CaMUM ee TOTOBUTH, KaK MHl STO JejiaeM
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ceifgac, a MOYKHO 3aMEHUTL ee BOJOH, HacToeHHOH Ha GenunbHOMH
K3BECTH.

Kcratu, ee Oensiiiee JeiicTBue BABoe CUNIbHEE, YeM Y raso-
obpasHoro xinopa. Kypbes 3akioyaercss B TOM, 4TO XJIOp He
cam GeJIUT KpacKH, — UX 00eCLiBeUUBAET KUCIOPOJ, BHIIEIEHUIO
KOTOpOro B CBOOOJHOM COCTOSIHMM crnoco0cTByeT xXiop. Cam e
XJIOp SIBASIETCS1 CUJILHBIM PaspylinTesieM BOJIOKOH MPSHKU U TKa-
Helt. QTTOr0-T0 Ha NpEANpPUSATUAX OTOENEHHBIE XJIOPOM U3JeNUs
OTMEIBAIOTCS PAacTBOPOM aHTUXJIOPA, TO-eCTh THIOCYJIbOHUTA, KaK
MBI Y)Ke O TOM TOBOPHIIH.

Bbl 3ameTHIIM, KaK YKeNTelOT JUCTH OYeHb CTaphiX Ta3eT, KaKo
JIOMKO} cTaHoBUTCS 6ymara, Ha KOTOPOM OHM HaneuaTaHbl?

JT0 pesynbTar OTOENKH XJopoM GyMaKHOU Macchl.

OKPACKA XJIOPOM B CHMHHUN IBET

X0pOoM MOYKHO He TOJIbKO 6enuTh, HO U Kpacutb. Tlpu nomomu
X7nopa 6ecuBeTHOE MOYKHO clenarh L{BETHHIM.

B mpo6upke, KOTOpy10 A Aep)Ky B pykKe, GecBeTHHI >KUAKHHA
xje#icrep. Onmyckaio B NMPOGUPKY rasooTBOAHYIO TPYOKY OT OpH-
6opa s NoJIyueHHs XJIopa, — ra3 NPOXOZUT Yyepes pacTBop, HO
He TMOJHMMAETCs BBILIE €r0 ypOBHSA, DPAacTBOP >Ke, KAaK BMJHTE,
npuodpeTaeT KpacuBHH (MOJETOBO-CMHUH LIBET.

Huelictep Oblm MHOI0 CBapeH U3 Kpaxmana B pacTBOpe HOAM-
cTOro Kanus. Y3 aToro rnocieiHero Xyuop BHITECHUN 0O !, KOTO-
PBH C KpaxmanoMm AdeT TeMHOCHHee OKpailMBaHUE.

IMonym0 3ameuy, YTO STO OUYeHb YYBCTBUTENLHAs peaxuus Ha
Kpaxmaln, U (B yNpOUIEHHOM BUe, Koraa Geperca NpsAmMO roToBbIH
HOX) CITYIKUT OHA AJIS1 HAXOXKJAEHHUST Kpaxmaja B KauecTse 110AMecH
K TBOpOry, Kakao, Kojibacam u mp.

He 3abyapte 06 3TOf peakuuu: oHa eumle MOCHYXKHT HaM JJIsA
OHOM# XMMMYECKOH INYTKH 3a YalHL'M CTOJIOM.

OKPACKA XJIOPOM B KPACHBI IBET

Muorue, ga)ke KpacuibHBIE MacTepa, BooOlle He CALIXaH, 4ro
XJIOPOM MOXHO KpPacuTb, HO H3yuaBIIMe XHMHI0 3HAIOT, YTO OH
BBIZIEJISIET MO B3 COeIUHEHUI MocsjieHero U 4to MOJ OKpauiuBaeT
Kpaxman B cuiuii uBeT. Ho Ja)ke v OHM He BCe 3HAKOMEI ¢ HAKTOM,
4TO XJIOPOM MOXKHO KpPAacUTb M B KpaCHBbIt ILIBET.

Kak arto genaercs, ceffuac moxaxy.

1 Hod — anemeHT rpynnui xJaopa, TBEpAOe TENO0; ero CIUPTOBOH PacTeop—
06BIUHOE CPeNCTBO JIeYEeHUS! MOpe30B, ONyXOseHd M AD.
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Bepy 0AMH M3 CTEKJISHHLIX UMAKMHAPOB C XJIOPOM M OTJIUBAI0
13 HEro HEMHOTO0 TIasa B APYroi, mycro# (To-ecTb HanoJIHeHHBIH
BO31lyX0OM) LMIUHAP. TIpUKpbIBaK0 nocneJHui CBEpXy CTEKIOM U
HeCKONBKO pas NepeBOpauyMBal0 erc BBep® U BHU3, UTOOLI XJIOp
XOpOLIeHbKO CMeIUancsi ¢ BO3LyxoM. OOpartute BHHUMAaHHUeE, YTO
XJopa 6bUI0 B3SITO TAK MaJlo, YTO CMech IrasoB OcTanach fecuser-
Hoit. Onyckawo B LMIMHAP BIKHYI NCJIOCKY (GUILTPOBAIbHOM
fyMaru W BHLIHUMAW ee OTTyJa OKpalleHHOM B PO30BBIA I{BeT.
IoBropslo OMBIT, MPUJIUB HEMHOTO 6oJbile XJI0opa, — GyMarkKa
NPUHUMAET MHTEHCUBHO KPAacHYH OKPacKy.

Bymary s yBJIa)KHsUI PacTBOpoM 6pomucmo20 raaus (Tpume-
HseTCST KaK JIEKApCTBO TPU HepPBHBIX 00NE3HSIX), K KOTOpOMY
6eiia mpuOaBlleHa Karulst LIEJIOYHOTO pactBopa, @Ayopecyuxa.
XJop BbITECHSIET U3 GPOMMCTOrO Kanus Gpom 1, a Opom npeBpa-
I@er (GJayopecuuH B SIPKO-KPACHBIM 303uH, OPraHMYeCcKoe Belle-
CTBO, o0najarwlnee BechbMa O00JbIIOHM Kpacsimeit cnocoGHOCTHIO.

31y ero crnoco0HOCTL Mbl TAK)KE HCIIONB3YEM B CBOE BpeMs ISl
OFHOr0 3a0aBHOTO0 XUMMUECKOTO ¢oKyca.

OnucaHHbIM NYTEM B BOEHHOE BPEMsI MOYKHO OGHAPY)KHUTDb CJIeJb!
XJI0pa B BO3JyX€ paHee, YeM OH JOMJET J0 OKONOB, U TeM Tmpeno-
XPaHUTb BOKWIIUX OT OMNACHOCTU OTPABJIEHMs, JaB UM Bpems
HaJleTh NpefoXpaHUTeNbHbIE MAcKH.

EHIE OKPACKA XJIOPOM

Bepy npo6upky 4, HanyB €€ A0 TOJOBMHHI BOJOH, pacTBOpPsiIO
B Hell KpUCTAJIJIUK 3eJJeHOT0 XJOPHUCTGIO JKesleza. CnaGo-sejieHo-
Baroe OKpallMBaHME PAcTBOpPa IOYTH COBCeM HezameTHo. [lorpy-
YKalo B MPOGMPKY Ta300TBOJHYI0 TPYOKyY 0T amnapara iis Ao6oum
XJIOPAa U NPONYCKal HEKOTOpOe BpeMsl ras uepes pactsop. Yuj-
KOCTb NMPUHUMAET KPACHO-YKeNTOBATHIl LBET: XJIOPUCTOE YKEJIe30
NPeBpaTHIIOTEL B XJIOPHOE.

Jra peaxuus MPOTUBONONIOKHA NEHCTBMIO BOAOPOAA Ha XJIOp-
Hoe >Kese30. XOTA B JAHHOM Cilyyae KUCIOPOA B peakldu He
y4acTBOBaJl, OHA BCE )K€ OTHOCHUTCS K peaxuusiM OKUCIEeHUs.

['oBOps1 0 BOCCTAHOBIIGHUU Kelle3HOH CONMU BOJOPOAOM, S CKa-
3ajl, YTO OHA TIOMO)KET HAM BBLISICHUTL ONHY M3 TailH CTpoeHHUs
BeleCTB.

TMocTapaoch BHNOJHUTE 0felaHHOE.

Bpom — 3neMeHT rpynisl Xjopa, KpacHo-6ypasi, 1y pHO-NaXHYWAs KN -
KocTb. Besi 3Ta rpymia 37eMEHTOB ¢ BOJOPOAOM [aeT KHCJIOThI, HEe Cojep-
WalHe KUCI0poaa (Hanpumep, CONSIHAs KHCIIOTa).
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Yeneso maer ¢ KUCIOPOAOM [BA OKUCAQ: 3QKUCH — ¢ MEHLIIMM
co/lepyKaHKMeM KUCII0POJA U oklice — ¢ Gonbinum. Ilpucoegnnerne
K 3aKUCH KUCJIOPOAA BYICT ee OkUCAeHIEM, OTHSATHE €T0 OT OKUCH—
goccrmarogaerueM. C XJIOPOM »Kelle30 JAeT TO)Ke [BA COeWHeHHs,
COOTBETCTBYIOIME 3aKUCH U okucH. IlepeBoj OAHOTO M JApyroro
10 aHAJIOTHH TAKIKE HA3LIBAETCH OKMCIIEHHEM U BOCCTAHOBJIEHMEM.

TaitHo#t e XHUMHUECKOTO CTPOEHUS BeHiecTB SBJSETCA TO
06CTOSITENBCTBO, UTO BJIEMEHTHl COCAMHSIOTCA [pYyr € APYyroM
B CTPOTO ONpeleeHHBIX BeCOBBIX OTHOIUCHUSIX, M KOINA ONUH U3
HUX TPUCOENUHACTCA K [PYTOMY B pasiMYHBIX KOJMYECTBAX,
TO 3TH KOJIMYECTBA HAXOMATCS B MPOCTHIX KPATHHIX OTHOLIEHUAX
OHO K Apyromy. Tak, B BOJe Ha OJHY BeCOBYK 4acThb BOJOpOJA
NPUXOAUTCA 8 BeCOBHIX yacTelf KUCIIOpOja, a B MepeKUcH BOAO-
pora — 8 x 2, 70-écTb 16.

[Moka noBosbHO. Mul Beab peluniy Gonblle pasBiieKaTbCs 3aHU-
Mare/IbHBIME XMMHUECKUMU OMGLITAMHU, a BHIBOAL M3 HUX Je€JaTh
JIMIObL TIOMYTHO U B HeGOJIBLIMX «IIOPLIUAXY.

IFOPEHHE BE3 BO3AVXA

Uro Takoe ropeHne? B JneMeHTapHHIX yueGHHKAxX rOBOPHUTCH,
UTO «TOpeHUe eCTb JHEPTHUHOEe COEIUHEHUE BEeMECTBa C KUCJIO-
POJAOM BO3/yXa, CONPOBOKAAEMOE Bbl-
JeJIEHHEM TEIJIA U TUIAMEHU».

06 aToM 4aCTHOM cjyyae rOpeHust
MBI C BamMM TMOTOBOPUM 0C0G0: OH
OYeHb Ba)KeH B NPAKTHUECKOM OTHO-
LIEHWH, HO C TOUKH 3PEHHST XHMHKA
BCe )Ke OcTaercs He foJee, KaK 4act-
HBIM cilyyaem. B pajipHef1eM BH yBU-
JuUTe, UTO rOPETh BELIECTBA MOTYT He
TOJBKO B BO3AyXe, HO H TI0J BOJOIO,
a ceffyac s MOKaxy Bam, YT0 TOpeHune
MOXKET TNPOMCXOAUTb M 0e3 Kucio-

Puc. 21, I'opesue B xJope. poxa.

X710p TOKE MOYKET HACTOABKO SHEP-
THYHO COEAUHSITECS ¢ HEKOTOPLIMU BEIECTBAMY, UTO 3TOMY COENH-
HEeHUIO COMYTCTBYET BbIfieJieHre Terula U ofpa3oBanye IUIaMeHU.

[TomuuTe, 51 TOBOPUI BaM, UYTO BOXOPOX TOPUT B XJiope?

JIoMoNHA0, YTO HE TOJBKO BOAOPOXA, HO W €r0 COeINHHEHHs M,
CBEPX TOr0, HEKOTOPLIE MeTaJUIEL.

BoT s 2a)kurar orapok cBeud, HajleThlif Ha MPOBONOKY, W OMY-
CKal ero ropsiliuM B COCYJ, HAalNoOJIHeHHBIH Xxyopom {(puc. 21).
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Bupure: cBeua mpogcipxaer roperb. IlpaBma, KONTUT BO-BCIO,
He Xy)Ke KepOCHHOBOM JIaMIIb! C CJIMIUKOM BBIABUHYTHIM (QUTUIIEM,
U 110 TO¥ >Ke MpuUuHHe.

B KomTdamed Jiamne IJiaMeHU HeXBATaeT KUC/IOPOHA, U 4yacTh
yriiepofia, BXOASIASA B COCTaB KePOCUHA, HE Cropasl, BhIJeNsIeTcs]
B BUJE caXu. 3[eCh >Ke COBCeM HeT KMCIIOPOJAAd, & B XJIope yrjie-
pOX HE TOPUT; B HEM CrOPaeT TOJIbKO BOAODPOJ, HAXONSALMIUCS
B COCTaBe CBEYU.

3ato cpoACTBO BOAOPOAA U XJIOPA TAK BEJIMKO (CMeCh PAaBHBIX
00BbeMOB 3TUX Ta30B B3phIBaeTcsl Aake 6e3 HarpeBaHUs— HA COJI-
HEUHOM MJIM SIPKOM MCKYCCTBEHHOM CBETY), UTO BellecTBa, Gora-
TEle BOJOPOJOM, CaMH C000I0 3aroparwTcsl B XJIOpe.

CAMOBOCINNIAMEHEHHE

Bor enie mpumep ommb0OYHOM TNPUBLIUKM 06001aTh HE3HAYHU-
TeJbHble JaHHble. Mb! MPUBLIKIM BUJETh, YTO Tela 3aropaTcd,
OyIyud 320KeHH! KaKUM-HUOYAb [PYTUM, YXKe TOPSLUM TeJIOM.
CraBaAT camoBap — 3a)KUTAKOT JIYUUHKY COMUYKOM WJIM B OTHE
NeYKU; 3aKypUBAKT NANUPOCy — 3AKUTANT €e 0 CBeuy WIH 0
miams cnuyku. I1pu 3TOM Kak-To 3a0BIBAlOT, YTO €ama-TO CIIMYKA
HUYeM HE 3a)KUraeTcsl U3BHE, a CaMOBO3TOPAeTCA OT TPEeHUSA ee
TOJIOBKH 0 OyMaXKy Ha KOpoOKe, TO-€CTh OT ITOBLILIECHHMS €€ TeM-
neparyphl.

He BepHa morosopka: «Her npima Ge3 oTHs». MH BUJENH, UYTO
AbiM ¥ Ge3 OrHA ObiBaeT; a y>K Tem Gojiee ObLIo OBl HENMPABUIILHO
Iymathb, 4TO HeT OrHs 6e3 orHs. CrpaliHele MNOA3eMHBIE M0YKaphI
KaMeHHOYTOJIbHLIX KOIeH uame BCerc BO3HUKAWT OT CaMOBO3TO-
paHus yrisa. Colpoe CeHO B KOIHE TOXE MOXKET 3aroparbes.

XJ10p IOKa)KeT Ham BO3MOYKHOCTbL CaMOBO3TOPaHUS HEKOTOPHIX
BeILECTB.

Hanupaio B mpoOMpKy HEMHOro cxunudapy, CorpeBaw ero,
OMyCTUB NPOGUPKY B TOPSIYYIO BOAY, M CMAYUBAl0 TEIUILIM CKUITHU-
IapoM MOJIOCKY MpONycKHON Gymary.

Bpocaw ee B NMPOOUPKY C XJIOpOM, — OHA BCIHIXYBAeT M Cro-
paerT KOMNTSIIIUM TJIaMEeHEM.

W HETOPHOUYEE MOJXET IOPETH

VIMBUTENLHO BUAEHHOE HamM rOpeHHe Toproyux Tesl 0e3 BO3-
fyxa, HO eliie (OJiee CTPAHHBIM KayKETCSl TOpEHKME B XJIOPe TaKUX
BEIIECTB, KOTOPbIe MBI BOOGIE MPUBBLIKIM CUMTATh HETOPHOUMMYU.

— Topur nu meaw?
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— Urto 32 cTpaHHBI} BONPOC, — CKAKETE Bbl, — KOHEYHO, HeT!

— Hy, Ttak cmorpure.

Bepy Me[HYI0 MOHETy M TPY ee O CTaJbHOH HaNMIOK, 4TOo6bI
NOJIyYUTh HEMHOTO MeIM B MOpoIiuke. PafoTa MeNJIEHHAs U CKyU-
Has. [lenaw ee Ha BalMX rNa3ax TOJBKO JUIsI TOr0, YTOGBI BBI
BUJEIU BCe NMPUTOTOBJNEHUSI. A BOT TyT B 6aHOUKe y MeHS Takoi
YKe MeJIKuil nopouiox OpoH3el. ! s yaajeHus CJIeR0B xupa
U I'PA3H S MPOMLUT MOPOIIKU KPENKUM CRUPTOM. Bepy ele ouyeHb
TOHEHbKUH, TOHBLIE 0 yMa)KHOT'0 JIUCTA, KYCOUYEK MEIH.

CopaceiBaio ¢ GymMard HanuwieHHble HA BAlUX [J1a3aX MeRHEBIE
OIUJIKU B COCYZ C XJ10POM, — OHM BCIILIXMBAIOT U CTOPAIT SIPKUMH
6yectkamu. TloHeMHOTY cchinaw TyAa e OpOH30BLI NOPOLIOK, —
0H TAK)Ke 3aropaercsl cam o000 W Cropaer Bechb (€3 OCTaTKa.
B 3aximoueHMe ONMyCcKao B XJIOP MeIHBIH JIMCTOK; o6paTure BHU-
MaHMe Ha 3eyIeHbI [BET ero IUI2ZMeHH.

3eryeHass NbUIb, TOKPHLIBINAST JHO COCYAd, — 3TO COEAMHEHHE
MeIU ¢ XJIIOPOM, XA0pucmnas meds.

Wtak, Heroproyects MU HaMy ONPOBEprHYyTA.

JXbIMOBASI 3ABECA

K uncily XUMHUUECKHX «JOCTWKEHUH» BOEHHOTO HFejia OTHOCUTCA
MAacCKUpOBKA pAacnoJIOKeHUsT BOMHCKUX 4acTell, COKpbITUE HX
JeficTBUi 0T HabOAeHUS HENpUATeNa 34 ALIMOBOH 3aBecol.

ToNbKO 3TO He ABIM KOCTPOB ¥ BOOOINE He HACTOAIMIMK JLIM,
obpasyouluiica npyu ropeHud. M B 9TOM ciyyae Ha NOMOIb cpa-
HAIOIUMCS TIPULUTA XMMHSA.

Ec/yd MBI 3aMeHUM B HalleM NpefpiiylieM OIbITe Melb 0.4060M,
B3STHIM B BUAE CTAHWOJsI (TOHKUX OJIOBSHHBIX JIUCTOB, B KaKMue,
Hanpumep, 3aBepTLIBAOT IUIMTKU IOK0J1af4a), a cameld ras me-
MHOTI'0 NOJIoTpeeM, TO 3dipeKT OYAeT TOT XKe Camblii — OJIOBO CTOPHUT.

He Oyny mesiarh 9T0r0 OMNBITA: ¥ MEHSI €CThb y)Ke TOTOBOE XJIOp-
HOoe oJioBO. Kak BujuTe, Npu OOLIKHOBEHHON Temneparype sTO
HE TBepjoe, a KUAKoe BemecTBo. Ha ofuH MOMEHT NIPUOTKPHLIBAIO
CKJISIHKY, B KOTOPOH 0HO y MeHsI XpaHUTCs1. 3aMeqaeTe 3TOT rycToit
OeJILli IBIM? IT0 XII0PHOE 0JI0BO COeNIMHACTCS C TAPAMH BOALI, BCEra
IIPUCYTCTBYOIUMY B BO3AyXe, U JaeT TOHUAHLIy:0 6enyi MbUIb.

BruivBas XjopHOe 0JIOBO Ha 3eMJII0, BOiicKa 3a obpasywielicsa
rycToil Gesiolf 3aBecoil CKpbLIBAIMCH OT Bpara.

3ammra HefenieBas! XJIOPHOE O0JIOBO — BEIIECTBO JHOPOTOe,
N03TOMY Ha BOHe cTanu NONb30BATLCSl [LIMOBRIMHU 3aBecaMu,
H0JIyYaeMbIMHE IpYTUMH, TOXKe XUMMUYeCKUMH, CIocobamH.

1 BpoHsa — CNJiaB MeIH ¢ ONOROM, CBHHLIOM HJAH aIOMUHUEM,
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SEAEPBEPK B CKJISIHKE

HauGonee aQQeKTHEIM NPUMEPOM CaMOBO3TOPAHMS Y TOPEHHSH
B XJIOpe SIBASIETCA TOpeHHe B HeM MeTaJINIMUeCKOl cypoMmel.

CypbmMa — OYeHb XPYNKUK 3JIeMEHT, 110 CBOMM XUMHYECKMM
CBOJICTBAM CTOAIMHA HA TpaHMLE MEXAY Memaitamu u Meman-
aoudamu.

ICTONTUEHHYIO B TOPOLIOK CYPbMY, — a TOJTYETCS OHa JIErK0, —
BCHINAK B MAJIEHBKYI0 LAPOBUAHYIO KOJIGOUKY I COEAUHAN TOPJIO
nociefHell LMPOKOHA pe3sUHOBOR Tpy6-
Koit ¢ cTekJIAHHOU TPYOKOH, Npoxois-
et yepes npobKy, KOTOpas 3aKpLiBaeT
cocyn ¢ xnopom (puc. 22).

Bot 1 Bce npHcnocobiieHue Ajs dek-
epBepKa.

[MogHuman Konly BBepX U HeGONb-
HIMMH TIOPIMAMHM Tepechiiain MOPOMOK
CYypbMbl B 0aHKY C XJIOpPOM.

[IpaBna, kakoil KpacuBhifi orHeHHBII
ITOXKAB?

Ka)xras nopoIMHKa CypbMEl, paHblie
yeM Croperb, packansercsa faocbena, M
TBICIYM OTHEHHHX HCKP HanoJHSIT
faHKy.

[ToBTOpPsiA OMMCaHHbIE ONBITHI CAMOCTOATENbHO, He 3afblBaidTe,
4TO XJIOp MOJJEPKUBAET TOJNBLKO rOpeHue, HO He JblxaHue. bepe-
rUTe BallM JIETKME M [Jlasa W, feNas ONLITH B KOMHATe, €CJIU
JIMLIEHL! BO3MOYKHOCTH paboTaTh Ha OTKPHITOM BO3fqyxe, pabo-
TajiTe y OTKPLITOr0 OKHA WIM NepeR NMeYHod TAroH.

Puc. 22. Ioaroroska orHeH-
HOTO JOKIsL.

XJI0P B M¥WPOBON BOMHE

Bor kak kaptudHO omuceiBaer JI. Huxynu# rasoByio ataky
XJIOpOM U ee yOUNiCTBeHHBiE MOC/IENCTBHA.

«Ewe ObU10 JaJieKo 0 paccBeTa, HO BeTep AyJl € 3amaja mpsimo
B JIMLIO, M 3TO ObWI He NpenyTpeHHUil BeTep, a 3HAK MEpeMeHH
norofsl. O0naKa cTCsIM HA 3anaje HM3KOM CTeHOM, M OT 3TOrO
TeMHasl HOUb Obla elle TeMHee.

M BAPYr 4YTO-TO Cpasy 3afBUTralioch, 3allleBeNIUNQCh, 3aKoJie-
fanoce BHepejd 3a KOCOTOPOM, T©je JieXKaJd B OKOHAX HEMLI.
Tam nenu po)KKu, Tam ABUTAJIMCh HEMCYUCIIUMBIE JIIOJCKUE MAaccChl.
B pycckux oxomax npunmanu K OpyctBepam HaGmiogatenu. [lo
BCeii JIMHUK GMIM Ta30BYI0 TPEBOTY, U JABIMSIIUMUCS, KOJIEOJIHOLIM -
MMCH HKENTHIMU A3LIKAMU 3)KUTaAJUCh B OKONAX KOCTPHI.
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l"azoBelit HabmwogaTeNb TIAAEN B TEMHOTY H, Oxumas 3y0bl,
O0Ul WITHIKOM IO NOJBEIIEHHOMY KYCKY pesibca. CBUCTENH [e-
JKYpHBle, CMeHbl Bblferaid M3 ONUHJ2KEH M pacTeKanucs M0
oxkomaM. Ilisicand OrpomHble, YpOMJIMBEE TEHH OT NLUIAKIMX
KOCTpoB. KM KOCTpel, uTO6Bl JHIMOM OCTaHOBUThH ras. Tsbie-
Nulil, y)Ke ABCTBEeHHBIM, THWIOH 3anax rasa 0wl B Ipejaresib-
CKOM, JIACKOBOM BeTpe 3anajga. Mackd npoTUBOra3oB ypoiiu-
BBIMU HApOCTaMH, OTBPATUTENbHON ONyXOJbio Geseny HA NULaX.
[Ingcany TeHH KOCTPOB, KOJBIXAJOCh MJIamsi, HO OT STOrO elle
cTpaiukee 6bI MpPak, HOUb 32 OKOMaMM, ellle TpeBo)KHeHl ObuIa
TUIIMHA. 3aTeM BAPYr B3METHYJUCb, YXO0As B HeG0 OTHEHHO-
JINJIOBBIMU 3MesiMU, pakeTsl. He6o TpecHysno momonam, U BAOJb
BCero ¢poHTa, ¢ Wra Ha cepep, OOPYLIAICS HA PYCCKUE OKOIIBI
YyAOBUINHBINA pacKasleHHB! rpaf. He 610 CHBIUHO HU OTHENb-
HBIX pa3pbiBOB, HU NPUBLIUHOTO YACTOTO IYJIEMETHOTO XJIONAaHbS.
CrutowHo#l ormywiariMii TpoXoT, CHJOLIHOE KJIOKOTAHUE pas-
PHIBOB Ha MHOTHE BepCTH BAOJL U B m1ybuHy ¢poHTa. OTUasiHHO,
OecropsAf0UHO NaJUIM HA BTOPOH JIMHUM PYCCKUE BUHTOBKH,
XOTS CTpeNisaTh 0bUIO HeKyja. Bnepeau, B nepBoil JIMHUM, MOXKET
ObITh, ewe Opuid cBoM. Ho ayiuHelii pBoTHBIA, MyTsAmmii 3anax
rasos, Iulau 4 CTOH HUUIA OTTyAa, Iyieia U Apo>Kana OT cyma-
cllefueil nanp0bl 3eMis1, U MeLIANCS PasyM, NalbLB! CYAGPOIKBO
HOKUMAIY KYPOK, M DYKH IMeJIKaJdu 3aTBOPaMu.

ByaTo uynoBMitHble, I'MTAHTCKUE KOBPH! BLIGMBAaNU YyJOBHUIL-
Hble, TUTAHTCKUE DYKU HAA TMPOKJIATLIM nosiem. BoH M CcTOHBI
CTOANIA Haj oxkonamu. Kopuach B KpOBU U IpA3U, Najajiu JHLU U
TOJI3NH, NyTasich B CBOUX U UY)KUX BHYTPEHHOCTAX. EIKui,
NnoJ3yuuil, HeBUIUMEIlI B TeMHOTe ras HaCbIUAJd TUNOCYJILGUT
IUIOXUX IPOTUBOTa3oB, pasbefanl Jierkue, U JHIU Opocaiuchk
U3 OKOHOB M Ge)kanu N0 U3PLITOMY BOPDOHKaMmul MOJ0, BLPYT
OCT@HaBJIMBAIUCh, KaK BKOMAHHbBE, ¥, HACTU[HYTHE CBHHLIOM,
BJIWIUCL JIMLIOM BHU3N.

JT0 KapTdHA TaseBOil araku XJIOPOM M3 BpeMeH MHPOBOH
Go¥iau 1914—18 rr. Xnop BLINYCKAeTCs M0 BETPY U3 HAJITIOHOB.
T1pu BHe3amHoi nepeMeHe HaNpaBieHUs BeTpa ra3oBasl BOJIHa LI
06paTHO U OTpaBJIslJIa TeX, KTO ee nocjaan. Taxue ciiygau 6ulBay.

XJI0p Tenepb CpaBHUTENIbHO «HEBUHHLIH» ras. K KOHIY BOHHSI,
a tem G0Jlee 3a rojibl, NPOTEKIIKME M10CJIe Hee, XUMUKH HMIIepUaNu-
CTHYECKUX CTPaH «yCOBEpIIEHCTBOBAJIM» KaK B3pbIBYATEHIE, TaK M
OTpaBJISIIOILMe BellecTBa U CIOCOOH! AEHCTBUA HMHU.

TpyAHO NpeiCcKasaTh, KaKue rassl WIM Apyrue OTpaBIAoIIUe
BellecTBa OYAYT NPUMEHAThCA B Oyayiuei Boiine, Ho B 1914—18 rr.
11 3TOit 1esld Opanu rjaBHbBIM 00Pas3oM XJIOp U ere HPOU3BOIHEIE,
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EH[E CTPAIIHDLIA A3

i3 onelTa MUPOBOM BOMHBEI H3BECTHO, UTO, KaK HM CTpalHa
ra3oBasi aTaka XJO0pOM, HO OHa Ka)KeTCsl HEBUHHOH B CpaBHEHHH
¢ JeiicTBueM (foceeHa, TIPEACTABIAIOMET0 COEAMHEHHME XiIopa ¢
oxucer yenepooa (xaA0poxuce yeaepooa). I'as aT0T GecuBeTeH,
PE3KOTO 3al1aXa B CMECH C BO3AYXOM He MMeEeT, U OTPaBJeHME UM
JlaeT 3HATh Cefs1 He Cpasy, a 4acoB uepes 8, BHISLIBASL OTEK JIETKUX
H CMepTh.

K HeMy, a BINOCIeACTBUM U K JPYyTHM COeJUHEHMs M XJopa,
CTaJIU npuberatb BOeHHBIE XUMMKH, KOTAA INPOTUBHUKU 003aBe-
JIUCb MacKamu, Napalu3yomyMu JeHCTBHe XJopa.

Ho «HeT sina, npoTuB KOTOPOTO He ObUIO OBl MPOTUBOSRUSY,
a NN0TOMY HAYUMIIMCh Tenepb 60POTLCS U ¢ OCTEHOM U C KPYTHMH,
emle Ooyee CTPALIHBIMK Ta3amu.

BoT 0 BTOpOii-TO coCTaBHOU uacTu QocreHa — 06 OKHUCH yrjle-
pofia — s U X0Uy CKa3aTb BaM HeCKOJIbKO CJoB. Camoe CTpaliHOoe
B Heil TO, UTO 0HA MHOTKM M3 HAC TPO3UT ONACHOCTbIO. PaHO 3a-
KpbITasi neub, HeCOOJIIOeHUE OCTOPOKHOCTU MNpH pabote ¢ npo-
CTBIM NAsUIbHUKOM, YTIOTOM MOYKET [10BECTU K OTPABJIEHUIO Fa30M.

JT0 TaK HasbiBaeMblll «yrapHbIi ras».

¥Yropes, e 3a0uiBalite, uTo BepHeiiiiee npefynpexieHue Bpea-
HBIX NOCIEeACTBUA yrapa — 3T0 BLITU Ha CBEXXMH BO3AYX; B CEpb-
€3HBIX CIyyasx ods3areNbHO 006pamarbcsi K Bpauy.

Mbl He craHem MNoONyyarb 3TOT ra3 (OH TnoJyuaercss pasio-
YKEHHEM 1Ja6ene6ol KLCAOmMbl, HO 3TOT OMNLIT CJIMIIKOM PHCKOBAaH),
Tem Oonee He Oyfem fellaTh C HUM OMBITOB, a JIyylle NPOUTEM,
YTO NMUcajx O HEM OJUH YYeHBIH.

«CTPAHIHDBIA CIIYTHHMK HAHIMX JKUJIHMIE»

Tak Obna 03arnabieHa Gojibluasi cTaThst 06 9TOM «/OMaIUHEM
sillen, U3 KOTOPOH s1 MpyBeRy TiaBHeilliee, YTO KOHKIOMY CIEAYeT
3HaTh 00 OKMCHU yraepoja. !

«... JlaBHO HM3BECTHO, YTO NPUMECh €€ K BO3AYXYy B CaMplX Ma-
JIBIX KOJMYECTBaX (HeCKOJIbKO THICSUHBIX f0Jiell o6bema BO3LyXa)
COBEPIIEHHO JAOCTATOYHa ANsI TOTO, uTGOLI MeHee yeM B Ionuyaca
yOuTh uyesoBeka. M, uto 0cofeHHO YyyKacHo, TaKoif BO3nyX, 3a-
KIouawllyil B cefe cMepTebHY0 A03Y OTPaBbl, HWYEM He OTJIH-
4aeTcs (fI0 BHELIHUM NPU3HAKAM) OT YKUCTOTO BO3[AYXa: OKHUCh
yriepoiia ecTb ras, He UMeloUUi B BKyCa, HU UBera, HY sanaxa.

1 K. A, YUepubwes, «Dusuk-moburens», 1. 11, Ne 6—7.
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B ycroBusix moBcefHeBHON )KM3HM OTPABJIEHUSI, OKAHUMBAI0-
IHecs CMepThio, CPaBHUTENLHO peRKU; OOJbIIEK YacThbio OHU
OTPAaHUUMBAITCS cepauebueHudeM, ToJIOBHOH 00Jbio, TOIUHOTOM,
TOJIOBOKPY)KEHHEM, HO eile yame (TPU HeCKOJLKUX MAJIHOHHBIX
A0JIAX COJEPIKaHUsT OKUCH YTIIePO/ia B BO3AYXe) TSHKECTBIO T'OJIOBHI,
anaTueil, IypHLIM PacroyioyKeHUeM 1yXa, 0eCTIOKOHHLIM CHOM...

CyImHOCTL 0TpaBiAeHUsT OKHUCBIO yInepoja Obljia pacKpsiTa 3Ha-
MeduTLIM ¢u3uonorom Kionom Bepuapom. bBnarofaps emy Mel
3HaeM, YTO OKUCH YIJIePOJa, IPUXOAsT B CONPUKOCHOBEHUE C KpO-
BbI0 B HAlMX [BIXaTeNbHBIX NYTAX, [MOJHOCTHI0 NOCTYNAaeT B
KpacHble KPOBsHLIe IADUKU U COeIUHSETCS B HUX C TeMOTTICOMHOM
(Kpacsimym BeileCTBOM LIApHKoB). TaK KaK CoefMHEeHUe IeMorIo-
0MHA ¢ OKUCBbIO yrilepoja Gojiee MPOYHO, YeM € KUCJIOPOJOM, TO
OKMCJIEHHEe KPOBU JleiaeTcsl HeBO3MOXKHLIM. Camo cobow pasy-
MEeTCsl, YTO J0JIr0 M B CKOJIbKO-HUOYb SHAUUTENILHEIX pasmepax
TaKoe fBJIEHHE NPOAOIDKATLCS He MOXKET, — HACcTynaeT ac$uicus
(ynyluenue), 3a KOTOPOi clieyeT BCKOpe CMEPThbY.

IlpepBem pacckas Uepusliesa.

YyxacHaa gpama paseirpasiace 30 mas 1917 r. npu B3sitiu
Kapuuibe. dpaniyssl HacTynaad, uyTob 3aXBaTUTb TCCHIOACTBYIO-
IYI0 BO3BGLIIEHHOCTL. Ilepel ux arakoi Bejach ajcKasgs KaHo-
Haja: apTuisiepuiickas NMOAroToBKa K atake. Korjaa BrlcoTa Oblia
¢dpaHily3amu 3aHaTa, 00HAPY)KWICS ORMH M3 Pe3yJIbTaToB 9TOMH
noArotoBxu. OJUH U3 QpaHLy3CKUX CHAPANO0B MONan B BO3AYIL-
HHIH KaHasl TyHHeJIsI, BHXO[Bl K3 KOTOPOro ObUIM 3aChINaHbL OCKOJ-
KaMH CKaJl, paspyLIeHHBIX ApyruMHa cHapsiiamu. CHapsap, nonas-
IMA B BO3AYIUHBIA KaHal, OTpaBUJ OKHCBIO yriepoja Asa 6ara-
JIbOHA HeMLEB, CHPATABIUMXCS B TYHHeJle M TOTOBUBIUMXCA K
KOHTp-aTaxe. VIX Tpynsl BIUIOTHY0 320U BBIXOAL! U3 TYHHENA.

BepHeMca cHOBa K TOMY, YTO TOBOPHUT UepHLILIEB.

«Ho u BO Bcex Tex cilyuasix, KOIJa Mbl BJbIXaeM HUUTOXKHeH-
HIde KOJIMYECTBA OKUCHU YTJepojd, 3Ta TNOCNIeNHAsA JejlaeT 11o-
HEMHOT'Y cBO€ ryOUTesbHOE AEJ0 — YHHUUTOXKAeT >KU3HeJAesaTel k-
HOCTb HEKOTOPOW YacTU KpOBSIHBIX HIAPMKOB. IJTO BeleT K pac-
CTPOMCTBY OTHpaBfieHM# OpraHu3Ma BO BCeX 00JIACTAX ero Jes-
TeJIbHOCTH : MyCKYJIb! ¢J1a6ei0T ¥ Jles1aloTesl HECoCOOHBIMU K 0CbIu-
Holf paloTe, mMIueBapeHue CTAaHOBUTCS HENPaBMJIbHLIM, cepjle
CYIOPOYKHO C)KMMAEeTCsl, HEPBBI PACCTPAMBAIOTCS, I0JIOBA {MO3T)
TSDKEJIEET M TepsieT CnocofHOCTL CO06paKaTh NPHUBLIYHEIM 00pa-
30M, MaMATb U3MEHseT Ha Ka)KAOM luary (Hanpumep, B MMEHaX
OKPY)KAWIIUX JIUL).

TaxoBa y)KacHast KapTUHA eJMHMYHOIO JIETKOT0 OTPABJICHHUA
OKHUCbI0 YINIepoja.
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Ho u aro enie ue sce. i3 Bosmyxa u ¢ mumedt, kak usBecTHo, 8
Haul OpraHM3M MOCTOSIHHO NOMAafalT BCEBO3MOXKHLIE (0Je3He-
TBOPHLIE MHKPOOLI, ¢ KOTOPLIMU ceiffuac yKe BCTYNAIOT B 0)KECTO-
4eHHYI0 60opu0y 6Genble KpoBsHble Tenbla. Hefocrarok jkusHe-
JeATENbHBIX KPOBSIHBIX Tejell obeclieydT mepeBec B 3T0H 60ophbe
3a MUKpo0aMu. TaKoBbl MUKPO-IIPUYUHE 1 MAKPO-CAeJCTBHS.

JKapoBHSI ¢ TOpSMUMH YTOJIbSIMM B KOMHATE€ € 3aKPBITBIMHU
ABEPAMH M OKHAMH — XODOILIO M3BECTHOE U OECCNOpHOE Cpef-
CTBO, KOTODGLIM YacTO MOJL3YIOTCS POMAHUCTHI B NMOBECTAX C Tpa-
ruyeckoii paspaskoil. Ho moBecTBoBatenu Gosibliieli yacTbio Gbl-
BAIOT TJIOXMMHM XMMUKAaMH; BEPOSITHO, TO3TOMY OHH yMaluuBaloT,
KakK 00pasyercsl CMEPTOHOCHBIH SIT B YKapOBHE C YTOJbSIMHU.

He menee uHTepeceH Takoil, HUKeM He TNOJ03peBaeMblif, UCTOY-
HMK yrapa, Kak CIJIOLIHOM UyTYHHGLIH yTior, HarpeBaemblii Ha
TUIMTE WK TIPSIMO B TOIKe U BHeCEHHEIH B IPYyroe mnoMeleHue A5
[JIa)KeHWs1: B HEBMAMMEBIX TOPax 4yryHa 3aiiiiodaercs GOniblIoi
3amac OKMCU YIJiepoja, KOTOpash BbIENSeTCs Hapy)Ky N0 Mepe
OCTBIBAaHUA YTIOrd. [Jagunbipuua, HAKIOHSOIASICS HAX YTiO-
I'OM, MOYKET YrOpeTb TAKUM 06pa3oM JaKe Ha OTKPHITOM BO3LYXeE,
0e3 KycOuKa ropsiiiere yijisg NMo6JIU30CTH.

Kypsimasics manupoca uau TpyOKa TaKKe ecTh WieasIbHBLIH
VICTOUHMK OKUCHM YyTiepOja: mpu ee TJIeHWM OYeHb Mano obpa-
3yeTCs YIJIEKUCIIOTH. BMecTe ¢ OKUCBIO yriiepofia B Halld Jjer-
KM€ MOCTYNaeT HUKOTUH U JPYTHe MPOAYKTH [OPEHUS U PA3JIOyKe-
HUs TabakKa; 0 Bpelle UX MBI TOBOPUTH He OyjeM — AOCTaTOYHO
OJIHOM OKuCH yriepoja, 4TOOH NOHATb, KaKOH s7 MBI BBOIUM B
Hall OPTaHU3M MpU KypPeHUM».

ABTOMaUIMHBI C JBHUrATeNsMM BHYTPEHHEro CropaHudsi — 3T0
TOXKe MCTOUHMK OKUCH yriepofa. OHa HaXoAuTCS B BBHIXJIONHBIX
rasax UX MOTOpPOB U OTpaBisieT YJWUHLIH BO3AYX, a B IJIOXO
BEeHTUJIMPYEMBIX 3aKPHITLIX MALIMHAX — H BO3AYX BHYTPH HX.
910 BLI3BIBAET T'0JIOBHYIO 60Jib M T'OJNOBOKPY)KeHUE Y MacCaKu-
poB. AHanM3 BO3AYyXa MHApIKCKUX YJMLl [OKasall, YTo B HEM
cojepxutcst 44 vactu oxkucu yrnepoga Ha 10000 o6bemoB BO3-
Ayxa. 0Ocof0 3HAUUTENbHO COJEepYKaHUEe DTOr0 CTPALIHOrG rasa
B TYHHeNSX C CHJIbHBIM aBTOMOGM/IBbHEIM JBIDKeHMeM. B HOBOM
Hewo-Hopkckom TyuHene nop p. I'ya30HOM YCTaHOBJEH CIelld-
aNbHbIM KOHTPOJIbHBI anmapar, onpefenslOIUiA  KOJUYECTEO
OKHCH yTJiepOfia B BO3AYyXe U CUTHANM3UPYOWHMH, Korja OHO
CTaHOBUTCSI OIIACHBIM.

KakoBa MMeHHO «sI0BUTOCTbY COBPEMEHHBIX aBTOMALIMH? —
Becbma 3HauuTenpHasg. «OnLITBl TOKasalu, 4TO fIpIl CKCOPOCTH
45 kmM B 4ac aBTOMOGMIM DA3NMUHBIX TUIIOB EBIENSIOT OT I
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(manenbKyue Mamuubl) fo 6 Ky6. # (Gojbllive MOAENM) OKHCH
yrinepofa B uacy. (I{. [TapTuHrToH: «XuMus B »usHm», 1935r.)

K coyxaneHuio, B MPOKUX Kpyrax nyOJUKU He [0f03PeBawT,
YTO0 OKHCh YTJIePOJa — «KOBapHEIA ra3», KOTOPHIA Helb3st 06-
Hapy)xuts 0060HsBMeM. OmuMbaNTCsA, TOBOPS, UTO CaMOBAp «Nax-
HeT yrapom». [TaxHyT B 9TOM Cllyyae CPaBHUTeNLHO (e3BpelHbIe
APOAYKTLI CYXGH MePerorKH yrisi, NPUCYTCTBUE KOTOPHIX, PaBa,
CIAY)KUT KOCBEHHBIM YKa3aHUeM Ha HaJMyMe CTPAlHONW OKUCH
yriepofa. XyKe Bcero yoéexaenue GOJILIIMHCTBA, YTO, €CJIH
«yrapom He MaXHET», 3HAYUT U ONACHOCTH HUKAaKOH HeT. W onsiThb-
TaKu, K COYKAJIEHHI0, Mal0 KTO 3HAaKOM C MPEeKPacHHIM CrocoGom
00HapY)KeHUsT IPUCYTCTBUSI OKUCH YTJIEPOAA B BO3AYXE B CaMbIX
HUYTO)KHBIX [03aX. IJTOT CNOCO0 3aKJIYaercsl B CIIEAYIOINEM:
HAJl0 BHECTU B IIOMelleHHe, B KOTOPOM II0ZO3PeBalOT HaJIMuMe
yrapHOT0 rasa, NPCnycKHyKw Oymary, CMOYEHHYIO pacTBOPOM XA0-
pucmozo naaradud. Ot Maneluux. cJefoB OKUCH yriepoja Oy-
Ma)KKa IOYepHeer.

JINsi yCTaHOBJIEHUST [UarHosa, OTpaBlleH JIM UeJIOBEK yrap-
HBIM Ta30M, XUMHUSI IaeT TAKKe Ccrocol: HeCKOJIbKO KameJib pac-
TBOpAa MEHOT0 Kymnopoca, mpubaBieHHble K pasbaBJieHHOH BO-
[0 KpOBU 3MOPOBOr0 UeNIOBEKA, MEHSIIOT OKpacKy mnociegHe
Ha )KeNTo-3€NEHY10; KPOBb YK€ YTIOPEBIUEro YeJIOBEKa OCTAETCs
sIPKO-KPacHOM.

B NpOMBIHIIEHHBIX NPEANPUSATUSX, THe NPUXOAHTCS CTaJIKU-
BaThCsl C OMACHOCTbIO OTpaBllenust CO (OKUCh yTilepoja), ycra-
HABJIUBAWTCSl ClelHaNbHBE CUTHANU3UpPYIOLME NpUGOpH — ra-
30aHANIU3ATOPEL.

It npubopbl OLIBAKT (QU3KHUECKUMHU, XUMHUECKHMMM H 3JIEK-
TPHUECKKME.

CoBpemeHHass TeXHMKA CyMmeJia ORHAKO 9TOT CTpalidbii ras
NPYMEHUTh C TONb30H AN Jena.

roJIVEON M BOJAHOR TA3BI

Hamo orpatk cmpaBeyIMBOCTH TEeXHHKAM, YTO OHU Ype3Bhi-
YyaiHo 100aT NMPUAYMBIBATH COBEPIUEHHO HEyJauHble Ha3Bauusl,
CTaBAlle BTYNHK HENOCBSUIEHHLIX. XUMHS He 3HaeT rojay6oro
rasa. Taxk npo3sajy aMepUKaHCKHE TeXHUKU TMONyUYaeMyo yMblil-
JIeHHO B OOJIBIIMX KOJIMUECTBAX OKUCh YTrepofa, MOTOMY YTO
3TOT T'a3 repUT rosy0niM nnameHem. Bol camy, BepPCsTHO, He pas
JM060BaNKChL €ro rony0bIMKE OroHBKAMHU, TJI5As1 B TOPSIEYI0 IeYb,

IMonyyarwT ero coxoweHueM FellleBbIX COPTOB TONJMBA, He pas-
BUBAWONIMX TNpi Ccropasuu Gonbuicro »apa. lopsamuil ras Ha-
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MPaBJISIIOT HABCTPEUy TOKY MCKYCCTBEHHO HArpeToro BO3AyXa,
CMeCh BCTBIXMBAeT U CrOpaeT B KOHEUHbll NPOAYKT OKUCIIEHHS
yriepoja — B yeoabHuil aneudpud (yesexucasii 2as). Temmne-
parypa Takoro uiameHd Roxogut xo 1000°, U 0HO NPUMEHSIETCST
TaM, rae TpeGyeTcst He TOJILKO GOJIbLIOE KOJIMYECTBO Teruia, HO U
CWIBHBI )Kap: B METAJUIYpPrud, B CTEKJISTHHOM NPOU3BOJCTBE,
JJIsT JBW)KEHUST U OCBELUEHUSA.

DUN0IOrNUecKUil Kypbes. B TeXHUKe NPUMeHsIeTcs elile 0IMH ra3
¢ comepyxaHuem 0 259, roay6oro rasa, T0-eCTb OKHUCH YTIEpoOJa,
1 HasbIBaeTcst OH 0aay2as. T10-Hemeuxu cioBo blau 3HAYUT CUHUIA.
Ho npaBunbHoe ero HasBaHue: ra3 umeHepa bBiay, no damunuu
JMIa, NPelJIoXKUBIIET0 ero NpuMeHeHWe, a He «CUHMIi ras»y. Ta-
KUM Ta30M, Me)XIy NPOYUM, IIUTAIOTCST MOTOPHI AupuKabis «Llen-
nenun-127».

UT0 Kacaercsl 80041020 2a3d, TO PU3UK U XUMUK HA30BYT BOMsI-
HbIM Ta30M, T. €. BOJIO B raz000pasHoM COCTOSIHUMU, BOSSIHOM map,
neperpetsiii 10 Takoil Temneparypel (cBhliie 1000°), mpy Koto-
poil ero HUKaKUM JaBJIeHHEM HeJIb3s1 CTYCTUTh B JKUAKOCTD.

B TexHHUKe )Ke Ha3bIBAIOT «BOASTHBIM Ta30M» FOPSAYYIO CMECh OKUCH
yriepoja ¢ BOAOPCAOM, MOJYYAIOUYIOCS MPY PA3JI0KEHMH pacKa-
JIeHHBIM yTileM BOJbI, NyJIbBEPU3UPYeMOH Ha €ro TOBEPXHOCTh
B BUJIE NLIIM MJIM IyCKaeMOd B BUJe CTPYU Mapa. YTojib IPU 3TOM
COeNIMHSIETCST C KMCIOPOAOM BOJLI B OKHChb YIJIepOAa, a BOJOPOJ,
ocBoBoKpaercd. B u3ObITKE BO3AyXa TaKasl CMeCh I'a30B CTOpPaeT,
NpU YeM OKHUCh yTiiepofa o0paiaercss B HeCNOCOOHBIH K JajbHei-
WMy TOPEHHUIO YTOJIbHLIN aHTUAPUT, 2 BOLOPOX ~— 00pPaTHO B BOAY.

CxaszanHoe MNONYTHO OOBACHAET HaM, M0YeMy B KYy3HMIAX,
4To0bl YCWJIMTL XKap, OpPBISKYT B Yrojib BOAY, M OTYEro raiie-
HHMe OOJIBIIOTO MOXKapa TOHKUMM CTPYHKaMu BOJABI M3 PYUYHBIX
H0>KapHBIX HACOCOB HE TOJbKO He TaCHT, HO U YCHJIKBAeT ILIams.

FA3bl ALIXAHHS U TOPEHHA

OnMH aHmIMACKUA XUMHUK CKasajd, yrTo 03T, BIEpPBLIE YIIO-
JOOUBILMIE )KU3Hb TOPEHMIO CBeud, 6bUT OM)Ke K UCTUHE, ueM cam
9T0 Aymali.

3anoxem cBedy. KoCHeMcsi ee IUIaMeHM X0JIOAHbIM yTiorom. Ha
HeM, KaK M Ipd NPUKOCHOBEHUM K MJIaMeHM BOAOpOJa, Mbl 3a-
METUM Kamnju BOJBI, HO, KPOME TOT0, ele M CaxKy.

[locraBumM OTapOK CBeYH B BBICOKUH CTEKJISIHHBIA LMITHHAD
(xors1 651 B §aHKy H3-NI0J BapeHbs). [loropeB HewkoTOpOE Bpems,
cBe4ya moracHer. BoiabemM B cOCYJ U3BECTKOBO# BOMbI, — BOJa
TIOMYyTHEeT.

67



[lofpIliuM HA XOJIOJHOE CTEKJI0, — OHO «3aroTeeT», HMOKPOETCH
MEJIKUMM KarjIAMU BOAbl. Bylem AbILIATE Yepe3 HANMUTYIO B CTa-
KaH NpO3pauHylo U3BECTKOBYIO BOAY, ONYCTUB B Hee ORUH KOHELl
CTerIAHHOM TPyOKH, a ApyTroil Aep»a Bo pry (puc. 23). Basixaiite
NPy 3TOM BO3LYX HOCOM U, 3al€P)KaB €ro B JIETKUX CeKYHJ Ha
0ATh, BBLIABIXadTEe PTOM yepe3 TPyOOUKY: BOJA ONATHL-TAKMU IO-
MYTHeET.

[TomyTHeHHe B 060UX CIyyasxX 3aBUCUT OT ORHOHM ¥ TOH »xe
OPUYMHBI: OT HAJUUMSl COeJMHEHUsT YTIIepoJa C KUCIOPOAOM.
JT0 yroAbHHH ras, wiu 6osiee Hay4yHO — YTOJIbHBIM aHTUAPUL.
C BOJ0#f OH naet cy1abyio YTOJBLHYIO KUCIOTY, HO 3a4acTyio Jaxe
B yuyeOHMUKAX XUMHUM U camblii ras HaspIBAOT
YIJIEKUCIBIM Ta30M, & TO U NOPIAMO YIJIEKUC-
JIOTOH.

CnemoBaresibHO, KakK IPU TOPeHHM, TaK U
[P AbIXaHUU BBILEJISIIOTCS OJHM U Te XKe Ipo-
AYKTHI: BOAA U YTOJILHBLIA aHTHADHL.

Ecnu 651 MBI B IEpBOM ONLITE, ¢ KOTOPOTO
Hauajguch HalM Gecelpl, BMECTO MarHus B3sUIH
ANOBUTHH @ocgop, * TO ONBIT MOKas3aj Obl HaM,
YTO TOJIBKO IIAATas 4acTb BO3AyXa, — KHCJIOPOA,
B HeM pacTBOpPeHHLIH, — NOAJeP>KUBAET TOPEHUE.
Eciu bl Mbl UMEJIU JKECTOKOCTb NOMECTUTL TON
Puc. 23. MerBul-  CTEKJISIHHBI KOJIOKOJI, NOTPYYKeHHBIH Kpasamu
ﬂb"‘f{ii‘% r;’go’“" B BOJY, KaKy-HUOYAb »KUBYK TBapb, OHa Obl

’ 33/I0XHyJIack paHblie, YeM BOJAA TMOAHANIACH OBl
B KOJIOKOJIE.

[Mouemy »xe?

[Motomy uto ¢ocdop, KAAHO COEAUHSIOMMACA € KUCIOPOAOM,
fepecTaHeT rOpeTb TOJBKO TOrAA, KOTAA COXOKET BeCh KHUCJIO-
pox (To-eCTh U3PACXOAYET €r0 Ha COMNOKEHHE), 3 HKHBOE CYIIECTBO
YMpeT y)Ke NpH HeA0CTaTKe IMOC/IeHero.

JToMKeH 0TOBOPUTBLCS: He BCAKOE )KMBO€ cymecTBo. EcTh 6ak-
TEPUH, ABIIIAIINME Cepoil; ecThb MHBBIE CYIECTBA, Jis1 KOTOPLIX
KUCIOPOA — fIA.

Kuciiopon 6uin BIepBble NOJyyeH B YUCTCM BUJle 3HAMEHUTHIM
aurnuiickum yuensim Ilpuctneem B 1774 rony.

1 ocgop U3BECTEH B ABYX BHIAX: XK € J T bl il — OrHeonaceH, CBETUTCS
B T€MHOTe K BecbMa smoBut. M3 Hero HarpeBaHHUEM 6e3 AOCTYTIa BO34yXa 10~
ayuaor GesomacHwlii K p a ¢ H B # docdop.

XuMuuecKkuit NapanoKc: SIBNSISICH CHIBHBIM AI0OM B YHCTOM BHIE, dochop
B €ro COefMHeHUsIX — HeoOX0aAuMast COCTaBHAs 4yacCThb Hawelt nuuwm. Beige-

JIUB U3 4eJIOBEYeCKOr0 Oprannuama Bech Haxopsuuiicst B HeM docdop B BHAE
»enToro docopa, MOXKHO OTPaBUTL BM cmeprennro 250.000 uenosex.
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Vima Tlpuctness Hago nNpPUCOEAMHUTHL K CIOHMCKY TeX MHOTMX
yUeHbIX, KOTOPBIX NpecaefoBaliy MOoNLl U KOHTPPEBOJIIOLUOHEPHI.
OH He CKpbIBal HU CBOMX CBOGOJHBIX B3TJIS[0B HA J0TMaThl
LIEPKOBHMKOB, HH pPEBOJIIOLMOHHLIX cummatuil, W Bor, Korma
OH C [Jpy3bsiMM I[pasfgHoOBaj ToJOBUMHY B3ATUS bBacrunuy,
HaTpaBJIeHHbIE MONIAMH YePHOCOTEHIB Hamalid Ha ero AOM, pas-
TPOMUIIM J1a60OpaTOPUI0, COXKINU ero pykomucu. Cmacas CBOKO
#UsHb, INpuctieii Gexxall, a BIIOCIEACTBUY 3MUIPUPOBal B Ame-
PUKY.

Takoe npecnefoBaHde Hay4HOH MBICTIM MPOMCXOIUMT W B Halle
«npocBellieHHoe BpeMsiy. Ha nanmx rnasax B ammcrckoii I'ep-
MaHHU UJIET 03BepeJioe TOHeHHe HA YUYeHLIX, U CHUTATCHA, Kak
B CpelHUe BeKd, Ha IUIOMAAAX TPYIALl TeHUaJIbHLIX MLICIUTeNneH.

COTHM yYeHBIX BLIHY)KAEHLI OLINU Ge)XaTh U3 T'epMakuu, B TOM
yucsie U T'aGep, OTKPHIBLIMA CHOCO6 HCMOJb20BAHUS a30Ta BO3-
Ayxa JUisl CUHTe3a aMMHaKa U OKas3aBHIMi 9TUM KOJOCCANbHbIE
ycayry epMaHud BO BpeMsl MUPOBOH BOMHEL.

PEAKHHUH 3K30- M IHAOTEPMUUECKUE

[pu B3pEIBe BOAGPOAA ¢ KUCJIOPOAOM 00pa3yeTcs BOJA U OCBO-
60yKaaeTcs 9HeprHsi. UTOOLI Pa3ii0oyKUTh BOLY Ha BOAOPOA M KHCJIO0-
poX, Hamo, Hao060poT, 3aTPATUTL SHeprHio. Peakuuu, COMpPOBOK-
JaILHECS BbLICNEHUEM SHEPTUM, HASBIBAKOTCS IK30Me P MUYECKUMLL,
peaxuuu, Tpebywoue TNPUTOKA O3HEPTUH U3BHE, HA3HIBAIOTCS
SHOOMe P MULECKUMU.

Eciid BelecTsa COeAUHSTCA C BHeJEHHEM SHepruH, TO Ha
pasio)KeHue Ha HUX IOJYyYeHHOTO COEAMHEHMs] HAA0 3aTPaTUThb
TaK0e jKeé KOJIMYeCTBO SHEPrUU, KaKoe BBIIEJNIOCh, KOTAA GHU
coequHaAmMch. UM, o6patHo, eciid BellecTBa COEIUHSIOTCS, TOTJi0-
I[as1 SHEPTUIo, TO IPU PA3T0XKEHUM 0HH CTOJBKO YK€ €€ BBIENSIOT.

Orciofa Ba)KHBIH NPAaKTUYeCKU! BLIBOJA: MHOTHE DEaKUU# B
O0IE)KUTUN M TeXHMKE IPOAENLIBAKTCA He Jig MOJyueHMs Ho-
BHIX BUJOB BelIeCTB, a JJIS HUCIOJIL30BAHUA 3HEPTHH, BHAEJISIO-
LIeHCsS TIpU peaKlHUsX.

Teun TonAT, CHKMTas roprouee, He JJIs TOTO, YTOOL NMPEBPATHTH
BXOASIIMYA B ero cocTaB ymiiepof B YTOJAbHBIH aHTHAPUI, a BOJO-
pPOA B Naphul BOALI, a AN TOr0, YTOOBI MCIOJIL30BaTh TerIo, BO3-
HUKalwlee BCeCTBUE 3TUX peakuui.

B rajpbBaHMyecKUX 3JIEMEHTaX IMHK DAacTBOPSIOT B KHUCIOTE He
ISl NOJIyYeHUs] UMHKOBOM COJU, @ Uil UCII0b30BAHUSA BO3HUKA0-
ero MpU STOH peaKlU 3JIEKTPUYECKOr0 TOKa. XHMHYecKue
TIPOLECCH B TEXHUKE UCTOJNbL3YIOT, 3HAYUT, He TOJIBKO JJIS MPOoU3-
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BOJCTBA TeX MJIM WHBIX BeLeCTB, HO WU NI MONyYeHUs] CEeTa
(3a)UraHue CIUYKW, TOpeHUe CBEYM U KEPOCHHOBOU mamiibi),
Temna (COMOKeHUe TOIUIMBA B Ieyax), MeXaHWuecKOM 9Hepruu
(B3pLIBLI CMeCH Ta30B B IBUraTesIsiX BHYTPEHHEr0 TOPeHHUs), 3eK-
TPUYECTBA (B FabRAHUYECKHX 9JIeMEHTAX U aKKYMyJIATOpax) HT.A.

TA3, B KOTOPOM rOPHUT JXEJIE30

Ecnu 6wl BO3gyX He cojep:Kan a3oTa, a LeHMKOM CCCTOSI U3
KUCIIOPOJa, XU3Hb OPraHU3MOB pasBuiach Obl, KOHEYHO, MpH-
CTNOCCOMBIIUCH K [BIXaHWI0 UMCTBIM KUCJIOPOAOM. OpHum ObUI
Obl omaceH TaKoif cocraB armocdepbl: TOPHOYECTbI0 B Hell 60Jib-
IIHHCTBA OKPY)KAKIUX Hac
[IPEAMETOB.

CrpawiHel U ceiyac I10-
»Kappl B JEpPeBHAX U TOpO-
Jax c InpeofnajaHuem Aepe-
BSIHHLIX CTpPOeHMi{, HO BO
MHOT0 pas 6onblie ObUIa Obl
ONaCHOCTb, €CJM 0Ll BO3AYX
He COCTOsIN Ha %[5 M3 a2o0Ta,
He MOJJep)KUBAIOLIEr0 [O-
penvs. B Hem TOrga ropenu
Obl He TOJIBKO yrojb H Je-
peBO, HO W OONBUIMHCTBO Me-
tajoB. Cropesu Obl Jierko
He OfHU J[epeBsiHHble H30bI
U J0Ma, HO H IKele3Hbie
MOCTEI, U pPeJibChl, H THTAHT-
CKHE MOPCKHE cyja.

UTto0s! NOKa3aTh NpyMeps!
TOPIOYECTH B YUCTOM KHCHO-
pole BellecTB, He TOPSILIMX WIK TOJIBKO TIEIOLUMX B BO3LyXe, 100Y-
JIeM HeMHOTO 3TOr0 rasa.

EcTb MHOTO CII0CO00B BBIACJIUTL €r0 B UUCTOM BHAE. B TeXHUKE
OH MONyYaeTcsl CrylieHMeM BO3AyXa CMJIbHBIM JaBieHueM [0
200 atmocdep u oxnaxaeHuem (1o — 180°). Ilpu wucnapenum Ta-
KOI'0 KUAKOTO BO3LyXa M3 HEro padblile BCEr0 BLIKUIAET asoT.
OcTaBumiicss KUCAOPOL MpPeACTaBisieT CO000 CHUIbHO MArHUTHYIO
JKUJIKOCTh KPAaCUBOIO CHHero ueta. IIpuMeHsieTCsi OH JJil aBTO-
reHHOH CBApKU M Pe3KU MeTaJUlOB: CHKMIasi B 0COOLIX ropejikax
BOJOPOJ, B CTPYe UACTOTO KUCIIOPOAa, NOJIY4aloT JUIMHHOE U O0CTPOE
m1ams, umeroliee Temneparypy B 2000°. CranbHoe usgenue mpo-
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HU3BIBAETCSl UM HACKBO3b PaHbLue, YeM BCSI Macca MeTajja ycreeT
3aMEeTHO HAarperbesi; TOJICTHIE JIMCTHL KOTEJIPHOTO IKenesa pe-
JKYTCSI, KaK Macjo HOMOM.

[Tonyuaior Kucnopox U uHaue. Tak, oxucs fapusa ! npu garpe-
BAHUU IPUCOEAUHsIET K cebe KKWCIOPOA, 00palasick B Hepexuce
fapusd, a 3Ta NOCJIefHAA Npy 60Jee CHIbHOM HaAKalWBaHUU BHOBb
ero BelfiesisieT. B mocnefHue roael KUCIOpOJ, U3 BO3AyXa NONy-
Y310T MOAOOHEIM CIIOCOGOM, TONBKO BMECTO OKHMCH GapHsl MOJb-
3yl0TCSl APYruM, 6oJiee CIIOYKHBIM 10 COCTaBYy BeLleCTBOM.

B yuebHMKax XMMMH 0OGBLIUHO YKAasbiBAIOT HA MOJy4YeHHEe KHUCIIO-
poJia pasiOXKEHHEM OKUCU pmymu WIA CMECH XA0pHOSamOKanUe-
soif conu (Gepmonemodoti) U MepeKUCH MapraHua (nuposio3uma).
[NepBuiff croco6 NpUrojeH Msl MOJyYeHMsl OUeHb He3HAUMUTellb-
HBIX KOJIMYECTB a3a, BTopoil He GesomaceH, U 06a TpelOyioT CUlib-
HOI'0 HarpeBaHus.

Jlyutize BCero WMHOCTPUPOBATh OMACHOCTE (epTOJIETOBOH CONH,
9TOTG HEBUHHOTO JIeKapcTBa IJIs IIONIOCKAHUA Tropia, 2 Takol
KapTUHKO:

«Cnyvyail BbIJETIEHMS HaWOOJIbUIEr0 KOJUUYECTBA KUCIOPOJA,
KaKoe TOJIbKO HaM U3BecTHO, mpousouwen 12 mas 1899 r. Ha
xumuueckoM 3aBoje B Cenr-T'enence 6naromapsi tomy, uto 6epTo-
JleToBasl €oJib cnywalfHO cimiukom Harpenack. Oxono 150 TorH
NPUTOTOBJIEHHON CONM, yNAaKoBaHHOHM B 60UKAX, HAXOAUIMCHL Ha
CKJlajle B O)XUAAHUU OTNpaBKU. Kakkm-To 06pasom HCKpa OT:
00YKH, KOTOPYI0 BKATHIBAIU B MOMELICHHe, Tl KPUCTAIIU3YETCS
€0JIb, TIONAJIa B JEPEBSIHHYI pamMy KPHCTAJLIM3ALMOHHOTO YaHa.
HepeBo 310, OyAyuyd OPONMUTAHO OePTOAETOBOU cONBIO, OBUIO B
BREICOKOIi cTeneHM cmocoO0HO K BoclaaMeHeHuio. U geiicTBUTENBHO,
BCNLIXHYJI CTpPaWIHbI{ OTOHb, KOTOPHI MOJHSAJCS BEEPX, U Uepes
HECKOJIBKO MMHYT KpBIIA 3JaHus OblNa OoXpaueHa IUIAMEHEM.
TyT npousouuia CTpawlHasi CLieHA: HeBePOATHHIH )Kap, HaKandas
psio 3a PSANOM TeCHO CJIGXKeHHLle O0UKM € GepToleToBOH COJLIO,
BBI3BAJI BBIICJICHHE OrPOMHOTO KOJIMUECTBA YHCTOTO0 KHUCIOpPOJ-
HOTO rasa, KOTOpPH pacXofuicsl BO BCe CTCPOHBl. Bce AepeBsH-
HEle TOCTPOHKH, TOIPYI)KEHHEIE TAKUM 006pasom B aTtmocdepy
YUCTOTO KUCHOPOJA, TOpesu CO CTPalIHOH CUIol, TaK 4TO BCKGpe
BCE 3JlaHHe pacKaIuocs fobena, ropsi ¢ 0CACHUTENLHLIM OJIECKOM,
KaK B TUIaBUJIbHOM neuyu. HaxoHer, Korga KUclnopoj He MOT YK€

0omee JOCTATOUHO ﬁbICTpO BBIAETATBCA K3 GOHQHKOB, CO0Jib B30P-
BaJiach.

1 Merann, no CBOMM XHMHYECKHM CBOMCTBOM CXOgHLIH C KaJILLHEM.
2 Brnpouem, ans aToif UenM BpauyH TENEPL MEPECTaiH ee MPOMKCHIBATD.
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U uro s3a B3pei!.. [lBa IrpomMazHeIX yiapa, ObicTpo moce-
IOBABIUWX OfUH 32 JPYTHM, BO3BECTUJIM TOPOLY O CIYYUBINEMCS
HEeCYaCTUH, a KIyOh! 4epHOTO AbiMa, MORHABIUUECS B BUJE TUTAHT-
CKOro cron6a, ykaswiBaJld MecTo B3pbiBa. Bech 3aB0j, pasieresics
BApe6esru. 3paHusa U CKIAAb CPaBHSUIMCh € 3emJieil. Bousbiide
nepeBIDKHLIE TOABEMHbIE KDPaHLl CTOpesid, KaK CIOUYKU. Bep-
IIMHA COCeJHEro rasroibAepa ! 6bula pasopBaHa B KyCKu, U
O0KOJIO 1/, MUIITIMOHA Ky6. (yTOB NbUTAIOLIETO Ta3a B3JIETeN0 B BO3-
Ayx. Jlerdme U TropsiliMe TOJOBHU pacNpOCTPaHAIM IOKap,
KOTOPEIYI TpefCTaBNsJ IOPa3UTENIbHOE 3PeSIUILE OrPOMHOrO
cronba TamMeHH, ¢ CTPALIHBIM PeBCM MOAHMMamwIerocs Ha 500—
600 ¢yToB B BBICOTY. Yaap Obln CTOJIb CTPAlUHBIA, YTO 3eMiIs
3aKosie6anach, KaK Nnpu 3emieTpsiceHUH. Jloma GbUIM CHECEHHI,
KaK BETPOM; Ha Liejible MMIIU BCe CTeKJIa OblIM pasbuTel BApe6esru
TUTaHTCKOM BO3AyIilHOI BONHOM, TOr@ KAK BeCh ropoj GbUT 00BAT
naHuKo#. IlaccaXKupel moesfa, KOTOPHIH TONLKO UTO NMOAOIIEN K
CTaHIMH, NTOABEPTIIMCD CTPAIIHOMY
UCTILITAHUIO: XOTA CTaHUMS Haxo-
JTUIach flajieK0 OT MecCTa B3pHIBA,
BaroHbl MOJIPLITHYIH Ha Mecre,
¥ BCe cTeKJa ObIIM pPasbuTh Kak
6yATO KeM-TO HapO4YHO M cpasy.

BeposATHO, OKOJI0 IOJYTCPa MUJI-
JIMoHOB Ky6. QYTOB KHUCIOPOAHOTO
rasa TaKuM 006pa3om cpasy BbUIM-
Jjock B BO3AyX. 3Ta Katacrpoda
GbL1a IPOCTEIM [IOBTOPEHUEM, TOJb-
KO B OTPOMHBIX pasMepax, OAHOrO U3 NPUKITIOUEHMI, KOTOphie
NPOMUCXOJSAT CO BCSAKWM, HAUMHAKOIMM IPAKTUUECKU U3yuaThb
XMMHIO, MMEHHO TIpU TIPUTOTOBACHWYM KHUCIIOPOJa HarpeBaHUeM
GeprosieToBoil comm». 2

He npaBna nu, nydiite Kucaopo A00BBAaTh KaK-HUGYHb UHaue,
fesonachee? Ma!

A a coseTylo nosyuutb ero AeHCTBHUEM Map2aHles0-KlUCA020
Kaiua Ha nepexucs 8000poda.

To u apyroe nerxo goctath B Jw0boi anrexe. Kpenkuii pacteop
nepeKucH BOJOPO/a BileiiTe B KOJIOY ¢ BOPOHKOM Wiy ABYTOPJYIO
CKJISIHKY, BCHIIbTE TyJa )K€ MapraHieBO-KHCJIOro Kajlist U cobu-
paiiTe BhIFENAOMMHACS KUCIOPOR B LWWIMHAPH MM GVTHUIKH,
HamoJIHEHHble BOXON ¥ ONPOKUHYTHIE OTBEPCTHEM BHM3, B ITHEB-
MaTH4eCKyI0 BaHHY (puc. 25), — CJI0BOM, TaK, KaK cobupali Bozio-

! TazoxpaHunue.
*A. MapTus «Uygeca ¥ 3aBoeBaHUA XHMHHY,
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poa. TonbKO, BHIHMMAs M3 BaHHBE COCYABl € ra30M, CTaBbTe UX
OTBEPCTHEM BBEDPX, NPUKPHIBASt MaTOBOM CTEKJISIHHOM TJIaCTHHKOM,
IOTOMY YTO KHCJIOPOJ, HEMHOT'O TsDKeliee BO3AyXa.

TOPSAHIEE JKEJIE30

OGepHYB BOKPYT KapapJamia TOHKYI0 OTOMOKEHHYH )KeJIe3HYI0
TIPOBOJIOKY, HAaCa)KMBAWT HA €e KOHEI| KyCOUeK MpPoOKU, 3a)Ku-
T2I0T NMOCJIENHIOK U ONYCKAKWT MPCBOJIOKY B COCY[ C KHUCJIOPOJOM.
Mo)KHO TPsIMO BKOJIOTH CBOOOJHBIN KOHEL| NPOBOJIOKH B MSATKYIO
npoOKy M 32KPHITh €W CKIAHKY ¢ rasom. Ha Jne ckisiHKM Haao
OCTaBUTb HEMHOTO BOJBI, TO-eCTb, COGUPAsl B Hee BLIAEISIICINHIACS
KHUCJIOPOJ, He BRITECHSATh UM M3 COCYZa BCIO BOAY. B sToM ciyuae
OKaJuHa (OPOAYKTH! TOPEHUA IKenesa), MNOJIyYawIasics mnpH
CTOpaHUU jKeJle3a, OCTHIBAET B BOJE, @ UHAUE JHO
CKJITHKU MOYCET JIOMHYTh (pUC. 26).

Hafepure Kuciopoja B OYTHUIb U3 TEMHO3e-
JIEHOTO CTEKJIa U 3a)KIUTe B HEM JICHTOUKY Mar-
HUs (depe3 Oesioe CTEKJIO CBeT OYJET TaK fAPOK,
UTO MOXKET MOBPENUTHL [Jla3am).

BieiiTe B cOCYyA BOJABl, XOPOILEHLKG B300JI-
TaiiTe ¢ 00pa3oBaBLIMMCS MOPOLIKOM OKUCH Mar-
HMSI U uepe3 HEKOTOpOoe BpeMs mnompobyiite, Kak
TOBOPST XUMUKH, peaKLuo XuIKocTH. HecmoTpsa _
HA HUUTOXKHYI0 DPaCTBOPMMOCTb OKUCM MarHus - == .
B BOje (¢ ofpasoBanueM 2udpama OKucu), peax- Puc. 26. Tope-
uus OyJAeT c1a60-1yeaoqnan. JJaKmycoBasg0yMarkKa  yye méneaap B
OKpacuTCsl B CHHEBATHIA LIBET. ITO HOKAa3bIBaer, KHCIIOPOJe.
J0 Uero YyTOK JIAKMYC K KHCJIOTaM U ILeJIouam,

TaK KaK OfHa BecoBasg 4YacTb OKUCH MarHusi pacTBOPseTCs
ToJbKO B 55.000 yacreil BOALI.

TMomymaiite, KaK )Ke, 3HAUUT, HUUTOXKHO €€ KOJIMYECTBO B TOM

00beMe BOJIBI, KOTOPHIH HAXOJAMUTCS HA JAHE Baulelt CKIISHKH!

OHIMBKA JKIOJIsE BEPHA

B pomane Ywons BepHa «TanHCTBEHHBIA OCTPOB» €CTh TaKue
CTPOKHU: «3aTeM pPyAa 4 yronb OLUIN pPasMelleHbl Yepeay oIUMUCS
CJI0SIMM — CJI0f1 pyJBI Ha cioe yiisa U T. A. Temnepb, mocje TOro
KaK yrojb OyAeT 3aMOKeH M B Kyuy CTaHYT HarHeTaTh BO3AYyX
MexXaMM, B HeHl JNO/HKHBI HOPOM3OHUTH CIIeAyIOUME XUMHUECKHE
MpOLeCChl: TMOJ BJIMSIHHEM OOWILHOTO NPHUTOKA KHUCH0poja BO3-
Lyxa yroJb, cropasi, mpeBpailiaeTcsi B YIJIEKUCIIOTY. YIJIeKUC/I0Ta
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ke, BO3JIeliCTBY S HA PYLY OKWCH )Kene3a, OTHUMAET OT Hee YaCTHLLY
KICIIOpOAA U T2KUM 00pasom BLIAENSIET M3 Hee YUCTOE YKenesoy.

Ounlbca Ha 9toT pa3 M(wonb-BepH!

VYrnekucnota, NpaBWibHEE — YrOJbHLIA AHTUAPUL — Mpe-
nefbHOe COefuHeHHe yriepoja ¢ KUCHOPOAOM. OHO OT OKHUCH
JKeje3a OTHATb KUCIIOPON He MOXKeT. B melicTBUTENIbHOCTH NPU
HErnoNHOM CropaHuu yriepoja ofpasyercss OKHUCh YTiepoja,
KOTOpast ¥ OTHUMAET OT PYJbI KUCIOPOX, NpeBpamasch B yrojib-
HBI aHTUAPUA.

Brijiesisioneecs yKeie3o He YUCTO, OHO COJAEpHMUT NPUMECh yrJie-
pona.

JKUBBIE MEPTBENDI

T'opasmo jerye OKpacurcsl jJakmycoBas 6ymara B CMHUE LBeT,
€C/Id MOBTOPUTHL MOCHEJHUN ONBIT, 32MEHUB MAaTrHMil kaiuem WM
HampueM. 310 OueHb JIerKUe (Jierye BOJHI)
cepeOpucrofelbie B CBEXEM paspese, MACKUe Kak
BOCK MeTa/Ibl, KOTOpPLIe, MOJ00HO KasbLUio,
NPUXOIUTCS XPaHUTb B KepocuHe. OHU TaKKe
BLIJAENSIIOT M3 BOJbl BOAOPOL, HO 9Ta peakuus
UfleT Yy HUX e€lle IHEpruyHee, CONMPOBOMKIASICH
TAKUM HarpeBaHueMm, UTO BBIEJISIONMICA Tra3s
3aropaeTcsi, a ¢ HUM BMeCTeé HAUMHAIOT TOpeThb
U Camu MeTaUbl. Mbl He CTaHeM NpORensBaTh
9TOT OMEIT U BaM He IOpeKOMeHayeM, — OH 3a-
YACTYI0 COMPOBOXKAAETCS HeGOJIbIIMM B3pPHIBOM,
KOTOPBIA Onaced TeM, UYTO eRKas IKUIKOCTb
Puc. 27. Tope- MO)KeT OpLISHYTHL B [Jia3a U [PUYUHHUTH HEIO-

HUE L2TPHA. npaBHMMoOe HecuacTee. §1 ceifyac xouy moxaszathb

Ipyroil onmslIT.

OCTCpPO)KHO, He Kacasicb HAaTpHsl PYKamu, BLIHYB €ro nuHIe-
TOM U3 GaHOUKH, OTAENIAI HOMOM KYCOYEK BeJWUUHON B Mell-
KYH TOPOUIMHY, VARSI ¢ HEero KepocuH IpoNyCcKHo# Gymaroi,
KJIaJly METaJIJI B )KeJIe3HYIO JIOYKeUKy, HarpeBast B TUIaMeHH CIIUPTO-
BOHM jaMIIOUKU.

Harpuit 3aropencsi, ¥ s1 omycKaw ero B WWIMHAP C KUCJIOPO-
zom * (puc. 27).

MeTann ropur SIpKUM IUIameHeM.

ol

e

1 Yrodbl OKHCh HATPHS HE pacCceMBasach B BO3AYXe KOMHATHI, LMJIKHAD
HAN0 NPUKPLITH CTEKJIOM, a NOCJie TOr0, KaK TOpEHHEe OKOHUMTCSI, BJUTH He-
MHOTO BORB! H B3007TaTh, O6pa30BaBIMiiCs eOxull HAMP OKpPallMBaeT JaKMyC
B CHMHHUH LBeT.
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BsrisiHuTe Ha Moe JIMLO, NGCMOTPKTE APyr Ha apyra. Kaxue
y BCEX HAC CTPAIlHbie, TEMHBIE JIMIA ¢MEPTBEIOB».
OrngHuTech BoKPyr. Kyaa Heiuch sipKue KPacKH 06CTaHOBKU?
Kak fellHa OKpacKa BCeX OKPY)KaIOWMX HAac TpeameToB!
TaxoBo JelicTBUe Jiydeil ropsimero Harpusi.

¢l ofemian BaM CKasaTb, UTO TAKOE€ OCHOBAHUA.

Hauath ¢ TOro, yto Cio0BO 3T0 SBJISIETCS IIPUMEPOM MHOTUX
CJIOB, MEPEKMBLIMX CBOe 3HaueHue. lo JlaByasbe, BBLISICHUBILErO
pasyinyre MeNJLy CJIOXKHBIMH Y IPOCTLIMM BemecTBamMy, B HayKe
rOCIOACTBOBaNA yAUBUTENIbHAS TUII0Te3a (i102UCINOHA, TAUHCTBEH-
Horo darouna (MCTeyeHusl), MeHsIBIIEr0 CBOMCTBa Tejl ¥ UX TeIAo-
BO€ paBHOBecHe, MeTannbl CYUTATUCE COETMHEHHEM 3E€MJIHCTBIX
BeIeCTB, M3 KOTOPBIX OHY BBLIUIABNATCH, ¢ daorucroHom. Ca-
Mple BelleCTBa 3TU NPUHMUMAJKUChL 32 TPOCTHIE Tejd, «OCHOBAHUS
MeTannoB. B JelCTBUTENBHOCTH 3TO OBIIM OKHUC/BI HX, MPONYKTHE
COEIMHEHUST META/IOB € KUCJIOPOIOM.

Korja sanmurHHKaM (JIOTHCTOHA YKashiBand Ha (aKThl, Mpo-
THBODEUAlMe UX T'UNOTE3€, OHM OTBEYAJM: «TeM Xy)Ke 1N dak-
TOB», & Ha 3ameyaHue, YTO pyJa BCerxa BecUT 0ONblie, YeM Bbl-
IUIaBNsieMblii 13 Hee MeTajlJl, TOBOPUJIN : «3HAYUT, (JIOTUCTOH UMeeT
OTpMLATENbHBIA Bec».

Mpl HasbiBaeM OCHOB2HUAMU KUCIOPOAHBIE COeIMHEHUsT MeTal-
JIOB, Jamwlude ¢ KUCIOTaMH COJIH.

He Bce merannuyeckue pPyAbl — OKUCABI, U HE BCE OKUCHDS
MeTanjoB — OCHOBaHMSI.

OJH{H U TOT Ke 2JIeMeHT, B 3aBUCUMOCTH OT CTeNeH! OKUCIEHI,
MO)KeT HaBaTh OKHCJB M OCHOBHOTO U KHCJIOTHOIO XapakTepa.
Tak, MBI ellie BCTPETUMCSI B HALUMX JajbHEHIINX OMBITAX C CONISIMU
yKejie3a, B KOTOPbI€ 9TOT 3JIEMEHT BXOJUT U KaK MeTajli, U Kak
MeTanJioun.

HauGonee pesko BHIpa)KEHHBIMM  OCHOBAHHMSAMM  SIBISIIOTCSA
OKHUCJIB! ILENOYHBIX METAJUJIOB U HQUIQMBIPHEII cnupm.

TMocnepuuit, Kak Bbl 3HaeTe, NPEACTABISIET PACTBOP QMMUAKA
B BOJE, @ aMMHaK (Mbl eme MOSHAKIMUMCA € HHUM NCOHNmKe) —
3TO ras, CoCTOsIMHUi K3 a30Ta U EOJOPOZA.

ToJNIbKO camble HoBelilie MCCIeIOBAHUS HAlL CTPOEHHEM arTo-
MOB VYKAasblBalOT HA COBEPIIEHHO WHBIE OMpejeSieHWsl MNOHATHH
OCHOBAHUM M KUCJIOT, YyeM IPUHSITHEe B HAIIHX yyeGHUKAxX, HO
3/1eChb HE MECTO 0 HUX T'OBOPHUTB.

Kcratu, o cnoBaXx u MoHATUSAX. CII0BO «KHUCJIOPOA» TOXE HE
U3 CaMblX YJIQUHEIX, TAK KAK XOTS OKHCJILI METaJJIOMAOB ¥ JAKT,
pacTBOpsisicb B BOAE, KHUCJIOTHI, HO KHCJIOTH, Ja eume TaxKue
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CWIbHBIE, KAaK CONsIHAs, MOTYT W He cofllepykath B cebe KucC-
Jiopoja.

JhoGonuitHas [metanb. JlaTMHCKOe Has3BaHue COJISTHOM KucC-
JOTH — acidum muriaticum. Xjop, B Hell 3aKirYaoLIMACH,
CUMTAJIM OKHUCIIOM HEU3RECTHOTO BJIeMEHTa MYpus, He HKejlasl Be-
PUTh, UTO MOYKET CYILECTBOBATh KUCJIOTA, HE COAeprKallast KECIo-
pona...

XUMKSA HEBA

TToMHHTE — B CaMOM Hayajie KHUTU S1 CKasal 0 XWUMMH, YTO
«OHA Hayuusa Hac MO3HaBaTh COCTAaB He(GECHBIX TeNl U JAKe OIpe-
JeNSATE UX BO3PACT»?

JT10 OBIJIO CKAa3aHO He paju KpPacCHOIo CloBUa. VYueHble, Aei-
CTBUTENILHO, HAlNIM CHOCO6 y3HaBaThb, KaKHe 3JIeMEHTHl BXOIST
B COCTaB HeOeCHBIX Tesl, a 0 COCT@By MOLYT CYIUTE U 06 uX
BO3pacre.

Hauanoch 910 ¢ U3yuYeHHUs] CBeTa, U3Y4YaeMOro TopsildM HaT-
puem.

PackanernHoe po6esa TBepHoe TeJI0 AAET IPU PA3JI0XKEHUU ero
Jiyyeit npusmoit crowHoft cemuuBeTHLIH cnextp. Eciu npo-
NYCTUTEL 9TU JIyUd Yepe3 Haphl HATPHs, TO CHEKTP OKasLiBaeTcs
KaK 6bl mepepesaHHbIM HECKOJbKUMU 4epHBIMH JMHUsMu. Hau-
OoJiee 3aMeTHAsl, XapaKTepHas NJIs1 HATPUS JIMHUS [epepesblBaeT
JKEJITYIO YacTb CIIEKTPa KaK pas TaM, rje cam ropsiuuil HaTpui,
Gpocarolmif JIyud cBeTa uepe3 CHeKTPOCKoN, fai Ol SpKOXKen-
TYIO YepTy.

[1nams Ka)Ka0T0 2/eMeHTa JaeT He CIUIOLIHON CHeKTp, a MpephI-
BUCTLIU, cOCTOSMMI U3 OTAENBHBIX LBETHBIX I0JIOC.

BHumaresbHO pacematpuBasi crextp CojHuUA, pacTAHYTH B
JUINHY, HAllUIX B HeM TeMHbIE JIMHUMHM ($payHrogepossl JUHUK), CO-
BepLIEHHO TOYHO COBMA/Ai0IMe ¢ TUHUSIMU, CBOICTBEHHBIMU HATPHIO.

UT0 e 9TO MOXKET 03HauaTh APyroe, Kaxk He To, YTO B COJIHEU-
Ho#t cdepe HaxoAsTCsA maphl HATpPUA?

B nanpHeiiwem, cHauana B cnextpe ConHua, a 3arem U apy-
TUX 3Be3[, OLIIM HalilleHH JIMHUM, XapakTepHble IS APYTUX
3eMHBIX 971eMeHTOB. Ho B UX crexTpax MMeeTcsl HeMayio M TaKUX
JIUHUH, KOTOPEIE HE COOTBETCTBYIOT M3BECTHLIM HAaM BeILECTBaM.
YacTb UX yueHbIe fa)ke OKPECTUIIM 3a04HO W TI0 MECTy JIMHHH B
CTNEeKTPe ONpefedwin TNpubiIusuTe/IbHBIA XapakTep 9STHX BHe-
3eMHBLIX 3J1eMeHTOB. TaKoBHI: 2equil, KOpoHul, HeGyiud ! w xpy.-

1 B mocneauee Bpems, snpoueM, 1OKa3aHO, YTO JIMHHH, NMPUNTKHCHIBABILKECS

THNOTETHYECKOMY Heﬁynmo, B NeHCTBUTEJILHOCTH COOTBETCTBYIOT HANMUYMIO HA
Conuue a30oTa U KHCaopoga B 0COOBIX COCTOAHHAX HX aTOMOB.
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rue. TIpexkpacHBIM J0Ka3aTeNbCTBOM, YTO TaKoe oNpefencHue
BeUIECTB, HAXOJSLIMXCA OT HAC Ha TOJIOBOKPY)KUTEJIBHBIX pac-
CTOAHUAX B MWUIMAPALI MUJUIHAPAOB KUJIOMETPOB, HE TMPOCTas
daHTasus, a BejMuaiilllee JOCTMIKEHME Yen0BeueCKOl MbICH,
CIY)XUT HCTOPUA OTKPHITUSI Tenust. Ilocile TOro Kak OH 6buI
HaiieH crexTpockonom Ha CojHile, ero yjanoch HaliTM U Ha
3emite. MHaue ckasaTh, KOrja HeKUH HOBLIH 2JIeMeHT O6bUT HaiifieHn
B 3eMHBIX MHUHEpaJiax, €ro CHeKTpajbHble JKHUU C TOUHOCTBIO
COBIAJIM C JIMHUSAMU TeNiusi. 3HAUUT, 3To ¥ Obln renuit! Hafinen on
Y B BOJIaX HEKOTOPBIX MCTOUHUKOB, Hallpumep, y Hac Ha KaBkase U B
TososmxeH, U B KojuuectBax 0,000001—0,000002 poseit o6rema
BXOZUT B COCTaB BO3JyXa.

HeGecHble Tena mo ux cmekTpam MAeNATCS HAa COCTOSIGHE W3
BOJOpPOJA M JPYIUX TrasoB, — 3TC Haubojiee MOJIOALIE; 3aTeM
3aKII0Yalole B CBOEM COCTaBe Iaphl MeTajiJioB, — rpymna §o-
Jlee cTapas; M HaKOHeLl, cofepXKaliue yraepoj, — cambie cTapble.

KoHeyHo, 3TOT «BO3PACT 3Be3d» 3aBUCUT He TOJILKO OT Bpe-
MeHH, MPOTeKIIero co JHsI X 06pa30oBaHus, HO M OT UX PasMepoB.
Uem KpyitHee HeGecHOE Tesio, TeM JOJIbllle OCTAeTCsT O0HO «MOJIO-
HBIM»; YeM MeHbIUE ero macca, TeM paHee OHO YCIeBaeT «COCTa-
PUTBCSTH.

3tH Ke HabIIONeHUS] HAJl CTIEKTPaMHU 3Be3[, a CJIeA0BATEJNIbHO,
HaJ MX COCTaBOM, I[IOKa3blBAlOT HaM, 4yTo 92 M3BECTHHIX HaM
J/leMeHTa He MPeJCTaBJISIOT COOTBETCTBEHHOTO KoJiMuecTBa abco-
JIIOTHO HEU3MEHseMbIX NEPBHYHBIX ¢opm Marepuu. C TeyeHUeM
BpeMEeHH, U3MepsieMoro, ObITb MOYKET, MMJITMOHAMH HalllMX 3eM-
HEBIX JIET, «BOZOPOAHbIE» 3BE3/JBI MPEBPAIAIOTCA B 3BE3/Ll «MeTal-
anyeckuen. OTKyja ke Gepytess B HMX 3TH Merasuiel? Korga-
HUOYJb acTPOHOMHS, (PU3UKA M XMMUS COBMECTHO pellaT Ham U
9Ty 3ajauy, ¥ Mpl pasrajaem TallHy o6pasoBaHHs 2JIEMEHTOB,
KaK y)Ke Hayany pasrajplBaTh TallHy UX CTpPOeHUs.

CMelleHHe CHeKTpaJbHBHIX JIMHUE 2JieMenToB, Ha6iogaemoe
NIPH M3yUYeHUH CIIEKTPOB TAK HA3HIBAEMBIX «HEMOJBUIKHBIX) 3BE3/,
K KpacHoll unu ¢roseToBoil 4acTu cneKTpa yKasbIBaeT Ha Hanpas-
JIEHHE MX JIBIXKEHUSA —— K HAM WMJIM 0T Hac. BejJuuWHa »Ke 3TOrO
CMELeHNsT TI03BOJISIET OINpefleSIUTh CKOPOCTh [BUKEHMST 3BE3JIBL.

BOT K KaxuM YAMBUTEJIbHBIM CHEJCTBUSIM NPHUBEJI yUeHBIX Npo-
CTEHLKMH OIBIT TOPEHUs] HATPUsl, KOTOPLIE MBI C BaMU NPOJeJaii.

YauBuTenpHasg Hayka Xumus!

KYJA EJICA KYCOUEK VYIJisA?

OmycTHM B COCYZ C KUCJIOPOZOM Ha rKeJIe3HOH JIoXKeuKe Kyco
UeK PacKaJeHHOro foKpacHa yrid. OH BembIXHET M croput 0es
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octatka sipkuM riameHem. Hu amma, mu TBepmolt oxmcm, Kax
Tocile TODEeHUs] METAJlJIOB, B COCYAe He OCTaHercs.

VEHUTO)KEHUE MaTepuu?..

Her! JlaByasbe Goyiee CTa JieT TOMY Hasaj, Jl0Kasal, UTO Belie-
CTBO HE YHHUUTOXKAeTCS HUKAKUMU PpeaKIUsIMM, UTO MEHSIIOTCS
TOJIKO ero cBoiicTBa.

MO)KHO TPO/AeNaTh 3TOT OMBIT, NOMENAst TepMETHUECKH 33Kphl-
THI COCYJ C KUCIOPOJOM Ha YalIKy BecoB. JI0 U mocyie COMOKeHUs
B HeM YTJIsi BeC €r0 0CTaeTCs TOT »e. Cropast, yrojb COeJUHUIICS C
KucjiopopoM ¥ o0paszoBan HeBUAUMBIM yrieKuciblii ras. Ero
NPUCYTCTBHE MOXKHO O00HApy)XWTb, MNepeiuBasi ras B COCYR C
ropsamumu orapkamu (puc. 28). Ilo mepe
TOr0 KaK COCYJ HaMOJHSETCA YrOJbHBIM
aHTUAPUJOM, OTAPKU FaCHYT OAMH 32 APY-
TUM, HAYMHAS 0T CAMOTO MaJIeHBKOTO U KOH-
Yyasy camblM BBICOKHM.

Mbl TarOKe y)Ke 3HaeM, UTO OT 9TOrO
rasa MyTHeeT u3eecmiosas 60dd. !

IMouemy?

IToroMy uTO ras, COeRUHSISICH C HU3-
BECTbIO (2UOPAMOM OKUCU KAAbYUS), KaeT
HEPACTBOPMMYI0 B BONE YegAexkucaAyro Uus-
gecme.

Mbl BHAENH, UYTO TaKOe )Ke NOMYTHEHHE
Puc. 28. VYrombHuif  Y3BeCTKOBOU BOALI MPOUCXOAWT, eCIIU MpPO-
ras racut IUlaMs CBe4H.  nyparh yepe3 Hee BO3AYX, BBIABIXAeMBbIH

HaIUMU JIeTKHMU,

Bel npexcraBisieTe cefe Bce TO KOJWYECTBO YIJIsi, KOTOpOE
noyTd 2 MWLAMapAa Jwojel, ofutaomux Ha 3eMmie, €XKerogHo
BBIALIXAKOT B BWJE YIOJLHOTO rasa?

BeposiTHO — HerT.

Hy, Tak s cka)ky Bam, uTo 0HO paBHO 156 MUmIHapaam Kuio-
IPaMMOB YTJIsi, KOTODBIH, OyAyun cofpaH BOeAUHO, 06pa30Ba Gbl
Ky6 c pefpom Gomee uem B 440 metpos! (puc. 29).

A Beip 9TO He MeHee, ueMm !/, BCell TOAO0BOH MHPOBOH A0GHIUM
yT7si, KOTOPBIA Mbl TAKOKe 00paliaeM B YTJIeKUCIbIHA ra3, cyKuras

! Vi3BeCTKOBYX BOJly MOYKHO KYNUTL FOTOBOH B anTtexke, — OHa NpuMe-
HAeTCS B MeMIIMHE, — HO HeTPYNHO M3rOTOBHTb K CaMomy. Hano HactosaTs
CBEM(ENPUMOTOBJIEHHYIO TAHICHYIO M3BECTh, CIMTh B HEE PAacTBOP, NMPOHHIL-
TPOBaTh er0 M HaNOJHHUTL UM CKJISHOYKY A0 camodl mpodku; torga, Oyayum
MJIOTHO 3aKYIOpEHHOH, M3BECTKOBAsi BOMA HE MyTHeeT NpH XpaHeHuu. Eciu
YK€ e¢ OCTABMTL HAMOA0 B CONMPUKOCHOBEHMM C BO3AYXOM, OHA 3aMyTHTCH,
TaK Kak cjeibl YrOJBHOIO aHrMApuaa B BO3LyXxe, Tem 0ojieeé KOMHATHOM,
BCErja HMETCA,
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B 3aBOACKUX K ACMAIUHMX Medax W, CJIEA0BATENILHO, BBOASt ero

€OCTaB armocepbl. A KaKOBbl 3aBOJACKHE Me4Yd B Hallle Bpems,
BUJHO U3 TOr0, YTO AOMHBEl MarHuTOropCcKa pacXoAyloT CTOJbLKO
YK€ BO3lyXa, CKOJIbKO BALIXAlOT ero Bce >XuTead JIeHUHrpaza.

Jo6aBbTe cloga ras, BbIAbIXaeMBI BCEMH APYTHMU »KHBBIMU
CYllecTBaMHU BCero CBeTa. A ero ucteyeHue U3 3emnu!

B 1783 r., npu u3Bep)KeHUU YroJLHOTO aHIWAPHIA CAHKM U3
ByNKaHoB Wcnaupuu, rasom Obiio 3apyumiedo 9.000 uenoper
239.000 royoB AOMalIHEro CKOTA.

/3 mouBHl OH BBIAENSIETCS] MOUTH ITOBCEMECTHO; OT HEro uamie
BCero 3a/bIXalTCsl paboude, COyCKasich E TNyOOKUE KONOALIB

Puc. 29. Ckoneko yrnsi_ BHIABIX2ET €XKErojHO BCE UEJIOBEUECTBO.

U norpeda. CBeua, onymieHHasi B Takoe CKOMNNEHWe rasa, rac-
HeT. YTOJAbHBEIA aHTMAPUA He TaK SII0BUT, KaK XJIOP WIM GKHUCh
yraepoja, HO Bce )Ke B 00JbLIMX 033X Mapanusyer roJoBHOH U
CIMHHOHA MO3T.

[TonyTHO MHTEpecHOE 3aMevaHye: 3emist AeiuuT, JBInT, Kak
JKUBBlE CYLIECTBA, BOCIPHHUMANOLIAE KHUCIOPOA BCedl MoBepx-
HOCTBIO CBOEro Tejla W uyepe3 Hee yAanswupe YronbHeill aHTHp-
pun.

Ho Ha psany c mpoileccamu BBIIENICHUST YIJIEKHUCJIOTO rasa B
NpUPOJE UeT HempepeiBHLIM Npoilecc erc pasioykeHus. Ocpe-
IIEHHLIE COJIHIIEM 3eJleHble YacTH pacTeHUH MOTJIOLAIT M3 BO3-
JyXa yronbHbeii ras U BBIAENSIOT B Hero o0patHo kuciepod. OHHU
NIUTAIOTCS] 3TUM Ta30M, KAK MBI IUTAEMCA UMH CAMUMH U TpyNamu
YKUBOTHBIX. 3aTeM BOAE! MOpel i OKeaHOB e)XeroH0 pacTBOPSKT B
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cefe Gonblitne KOJMMUeCTBA YFONMLHOIO AHMMIPHAA, He HachIlUAsACh
UM, TAK KaK MUpHafs! MUBYUUIX B riyfMHe MX BoJ OPraHU3MOB
NOIJIOLIAT 3TOT Ta3, BBOJSA €r0 B COCTaB CBOMX NaHupipeii. Mei u
M3BECTHSK 00pa30BajUCh K3 OCTATKOB HECMETHOTO YUC/Id TaKUX
HEeKOrfa )KUBLWIMX OPraHU3MOB W MPOJOHKAKT U NOHbHE 00paso-
BLIBATHCS Ha JHE OKEaHOB.

TIpoxX0OAsT MUIIMOHEL JIET, — MUT B YXM3HU 3€MHOCO lUapa, —
U TaMm, rae OyuieBald MOPCKHUE BOJIHBI, BO3HMKAET CYLId U Bbl-
HOCHUT Ha [TOBEPXHOCTb W3BECTKOBLIE OTJIOXKEHUST OKeaHoB. [0po-
ofjpasymoure TPOoLecchl CKaTHeM M MOBHILEHUEM TeMmIeparypsl
[IpeBpalial0T WX CTPOEHHEe B KpHUCTanUueckoe. Mpamop, u3
KOTOPOTO Oblna M3BasgHa BedHepa Musocckasi, 6bl1 HeKorga us-
BECTKOBLIM NaHLBIPEM MOPCKUX Qopamuuudep (MUKPOCKOMMYe-
CKUX KOPHEHOMKEK)...

M3 9TuX-T0 coefuHeHUN YTNIEKUCHbIA Ta3, npe0bBaBIINYA B HUX
CBSI3AHHBIM CO BpEMeHHM, NpeJIIecTBOBABLICTO MOSBIEHUK Ha
3emsie NepBOro yejoBexa, U OyjeT celiyac MHOIO BblJefieH.



riTABA V

«HEYTO HEBUIAWMOE» U OIIbITbl C HUM

OmuH 3HaMeHUTHIMH aCTPOHOM Ha3BaJ TUTAHTCKHE XBOCThI KO-
MET, Nnepej KOTOPLIMM BECh Hall 3eMHOI iap Ka)etrcsa 4yThb JIU He

NeCYMHKOH, «BMIMMOE HeuTo»: TaK HuU-
TOXHA Macca 9TUX XBOCTOB B CPaBHEHUHU
¢ UX pasMepamu.

HaoGopoT, Bce GecuseTHble rassl MOTYT
ObITb Ha3BaHBl «HEYTO HEBUAMMOE», TaK
KaK MBI, XOTsi M He BOCUpPHHUMAEM HUX
3peHMeM, HO JIErKO MOKeM 00HAPYHUTD
UX MaTepuajbHYI0 NPUPOLY.

UTo6bl [OOBITH OJRHO W3 TAKUX «HEUTO
HEBUJMMBIX», B KOJIHYeCcTBe, ROCTATOYHOM
VISl ONBITOB, 51 B KOXOy C ras’coTBOAHOM
TpyGKo# 6pocar KyCOUKHd Mena, 06JIMBaI0
ux cnaboit comsiHo#ft KucnoTOt M yepe3
rasooTBOAHYI0 TPYyOKYy (puc. 30) OTBOXY
BBIE/IAIOIMICS YITIeKUCHbIH Ta3 B OTKPLI-
TBIfl COCYR COBepUIEHHO TaK JKe, KaK eciu
Obl HANOJIHAT €ro Yepe3 TPYOKY BOAOIO.

Puc. 30. JloGuiBanue
YIJIEKUCIIOro rasa.

Yrnexucnblil ra3 noytyd B MOJTOpPA pasa TsKellee BO3JAyXa, B
MaJILIX KOJIMYeCTBaX HE BLI3LIBAET 3aTPyAHEHMs [bIXaHUsi, a Io-
TOMY M JONyCKaeT TaKoe yrpouleHHoe cobupanue. OH BIUBAETCS
B COOpPHBIH COCYA, KaK BIKBAJICS B HETG XJIOp, U He Gefa, eclu U
HepesibeTcs yepe3 Kpai, uero ¢ XJiope CKasaTb HeJib3sl.
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«TAUHCTBEHHBIHM» ONIBIT ¢ BECAMH

[puBep)keHIEl TAWHBIX 3HAHMH, OKKYIBTHCTHI, YTBEPIKAANH,
OYATO YenoBeK CHJIOI0 BOJNM MOXKET HApylIaThb 3aKOHBI TATOTe-
HuUs1, GyATO, MOMEINast PYKY JaJ0HbI0 BHU3 Haj YalUKON BecoB,
0H, 10 >KeJaHUI0, 3aCTaBNseT ee NOJHUMATLCH BBEPX W OMy-
CKaThCsI BHU3. DTO, KOHEYHO, Uylib, & BOT i AeHCTBUTENLHO MOTY,
He NPUKACasich K Becam U Kak-
GyaTo Huyero He H06aBiIsAA Ha
OIHY U3 YalleK, 3acTaBUTL ee
OMyCTUTBCST BHUS3.

TonbKO TYT HET HUKAKOTO
«BonegerBay. Ilpocto s1 B3BE-
IIMBAI0 «HEYTO», XOTHA ¥ HEeBU-
IUMOe, HO BIOJIHE Mamepuanb-
HOe ¥, CIeoBaTeNlbHO, KaxK U
BCSIKAst MaTepUsi, UMeIoIIee BeC.

Ilepen Hamu mpocrtole, HO
———— ——— AOBOJIbHO UYBCTBUTENIbHBIE BECHI

(MX MO)KHO 3aMeHUTL BecaMmu

Puc. 31. «Tauncreenubii» omwr ¢ [JIsI MMCEM) M MyCTOH CTaKaH,

BECaMH, NOCTABJIEHHLIA Ha OJHOM yalliKe

Y YpaBHOBeIUEeHHbI TUPSAMU Ha

Apyroii. «Hanup» B gpyroil crakaH yroipHOTO aHTUAPUAA U3 NPU-

Gopa, B KOTOPOM OH y MeHs NoJlyyaercs, NepeiuBaio ras B CTa-

KaH, MoJBelUeHHbT Ha BecaX. KOPOMEBICNIO BECOB CKIIOHSETCHA,

CTaKaH onyckaercsi BHU3 (puc. 31), NpomoimKas, HOBUIUMOMY,

ocraBaTbCsl MycTHM. OH, KOHEYHO, He MYCT, Aa M paHblie He ObUI

nyctoim. CHayana oH OLUT MOJOH BO3AYXOM, a TeNlepb HAaNOTHUIICS

YTONbHLIM aHTUApHIoM. [Tocneguuil Gonee TsyKen, OTTOTO U Ha-
PYLIMJIOCH paBHOBecHe BecOB.

NPUPOJA — APXHUTEKTOP

Mer BUfeny, yTo yrieKuclass U3BeCTb PAaCTBOPSETCS B KUCJIO-
Tax. Jl06aBisio, YTo Aa)Ke B TAKOM ciaboif, KaK yeoasHas.

Onyckaio rasooTBOAHYK TpyOKy OT anmapara, B KOTOPOM
NoNydYaeTcss yrieKMCNEH ra3, B cocy[ C U3BECTKOBOW BOAOi, —
pactBop myrHeerT. [lpogomxaw fajblie ¥ Janblie NPONMYCKaThb
yepes Hero ra3s. Cmotpute. IlocTeneHHO MyTh HCU€3aeT, W BOT
JKUJIKOCTE CHOBA CTajla Mpo3payHoil.

YToNbHBIA aHTHADHA cHayana CBsA3aj BCIO PACTBOPEHHYIO M3-
BeCTh B HEPACTBOPUMYIO YIJIEKUCHYI0, @ 9Ta IIOCHIefHAs C H3-
OBITKOM YTOJIbHOFO rasa ofpasoBajia 08yY2AeKUCAYI0 U36eCMb,
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BHOBb neperuefiny B pactsop. flepenusawn 3T0T pacTBop B KO-
fouxy M HarpeBaw. 3ameuaere BbllelieHUe NySbIPPKOB rasa u
BTOPUUHOE TOMYTHEHHE YKUIKOCTH?

[TpousBojga 3TOT JIOOOMNBITHLIA ONLIT, MBI B Majom Macurade
BOCNPOM3BENIM OJHO M3 BEJMKUX sIBJIeHMH Npupofn. Boms! nod-
3eMHBIX UCTOUHWKOB, HACBLILEHHBIE YITIEKHCIIOTOW, NPOXOAS MO
13BECTKOBLIM TOPOAaM, BBINIENIAYMBAOT UX U HECYyT B pacTBOpe
IBYYTJIEKUCIIYH M3BECTb. BbIXOAS Ha IOBEPXHOCTb WM NpoO-
CauvBasiCh B Mellepbl, OHU TePSIOT YIJIEKUCIIOTY, BRIIEASSA yrile-
KUCITY10 U3BECTb B BUJIe NOPUCTOTO Tyda UIIM HATEKOB NPUUyLIU-
BbIX $OpM, CTPOS1 MOA3EMHBIE ABOPLBI ¥ NeIlephl.

He MeHee Ba)keH 3TOT NMpoLECe U [T TEXHUKH,

Bcem Ham 3HaKOMa HaKunb BHYTPU CamoBapoB, oOpasyemast
YKECTKOM, To-eCTh COJepyKaiilell B pacTBOPe U3BECTKOBbIE COJU, BO-
moil. Takas e HaKunb o0pasyercss B NapoBbIX KoTJax. Tak
KaK ee TelIoNpOBOAHOCTL 3HAUUTENILHO MeHblile, YeM MeTasiuye-
CKMX CTEHOK KOTJIa, TO M PAacXof TOIUIMBA B KOTJIe, UMEHIIEM
HaKunb, GoJiblie, yeM B uuctoM. Ho Taxoe 3sarpssHeHue KOTJIa
He TOJIbKO CHUKaeT NOJIE3HYI0 pafoTy KOIa M MAlUUH, — OHO
Kpaiiye omacHo. Harpesmich, HaKuOb [AeT TPEIUHBI; BOJA,
KOCHYBIUMCh PAaCKaJIeHHLIX CTEHOK KOTJia, MTHOBEHHO obpauiaer-
¢ B Tap BBICOKOTO [ABJIEHMS U paspbiBaeT KOTeNl Ha YaCTH.

B3peiB napoBLIX KOTJIOB — sIBJIeHME, YBH, HaJleKO He peaKoe
U yacTo BJleueT 3a co00I0 HeMaJI0 YeJIOBEUECKUX IKEPTB.

Benuuaiiimum M3 B3pLIBOB, U3BECTHHIX B UCTOPUM TeXHUKU,
OBI7t OXHOBpPEMEHHLIH B3PLIB ABANUATU ABYX COEJUHEHHBIX MEXIY
c00010 M2pOBLIX KOTJIOB B HOUb Ha 25 mwons 1887 r.

Mue ciiyyalfHO NPMIUIOCH BHAETb MOCJIE[ICTBUS S3TOrO B3pHIBA.
OH npousoites B dpupedcxiorre, B Cunesuu.

Cuna B3peiBa 6bl1a yyKacHa. [JOCTATOUHO CKa3aTh, UTO KaMHH
KOTEJILHOTO TMOMELIEHMA, KYCKH KOTIOB M 4acTH TPYyHOB IOTUG-
IIMX OpM B3pbiBe Jicfed ObUIM pas3bpocaHbl MO pPaguycy OKOJIO
NoJIyTOpa KUJIGMETPOB...

OmHuM 13 crnoco00B IS YCTpPaHeHUs1 HAKUIU SIBJIAETCS Tpef-
BapuTebHAsA OYUCTKA M TMOROTPeBaHue BOAbLI, MUTAWMIed napo-
BO{ KoTes, W gpyrue mepbl. K cOoxaneHuw, OHM YCTPAHSIOT He
BCe «HaKumeo6pasoBaTenu»., YHHUBEPCAJLHOTO CpefcTBA [IA
npefynpexaesuss 06pa3soBaHUA HAKUNM Mbl NOKa He UMeeM.

NJABAROIGME NVY3bIPH

HanosnuTe KaKy-Hu0yIb MUCKY UM HEBBICOKHH M IIMPOKUM
CTEKJISIHHBIA €OCYX RO IOJOBUHBI YIJIEKUCIILIM rasom u sabimu-
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tech BhIyBaHMeM MbUILHBIX ny3plpeil. CrpsixuBaiitTe MX 0CTO-
POXKHO € COJIOMMHKY HA MOBEPXHOCTb TAXKeNorc rasa (puc. 32).
Ouu 6yayT UM MOJAEPXKMBATLCS, HE OMYCKAsCh HA JHO COCYJA.
Jns mOeCTOPOHHETO 3pUTessi, He 3HAKUIEro, B 4eM JeJNlo, TaKoe
BHCEHME MBUILHOTO TY3bIps B «BO3AyXe» Ka)KeTCsl COBeplLieHHO
HenoHATHbIM. Elie MeHee MOHATHBEIM KaXeTcsl TOT (AKT, YTO my-
3bipb, COpOLIeHHBIH BamM € GOJIBINGH BBICOTHI B MHCKY, yNaB B
Hee, MONIPLITHET BBepX. BEHI-TO, BNpoyem, 3HAeTe, B ueMm JeJo:
9TC OH OTTAJKUBAETCs OT MO-
BEPXHOCTH YTIJIEKHCIIOrO rasa,
KaK MY OTTAJIKUBAETCS BBEPX,
ynas Ha moi. OpHaxo, ObITh
MOXKeT, U Bac, a Tem HoJiee Ba-
UIMX TOBApHUILEH, CMOTPALKX HA
Baily OMLITEI, U3YMUT ITOCTEMEH-
HOe YyBeJHYeHWe TNy3bIpsi, BU-
CSILLETO B cocyle. Ecnu myssipb
«JIONITOBEYEH» M B TeueHue
IBYX-TPeX MHHYT He JIOMHeT,
TO OH pasiyercs U MOTPY3UTCSA
Ha JHO cocyja. [Ipoucxoaur ato
OT NPOHUKHOBeHUs (AUddy3un)
Puc. 32. Mnasamoume nysbipu. CKBO3b ero 000JIOUKY yT0Jb-
Horo rasa. Tla3 yBenuuuBaer
06BpeM MBUIBHOTO NMy3HIPsI, HO ONHOBPEMEHHO JenaeT wap dojee
TSHKEIILIM.

OTUEIO CTPEJISIET ITYHIKA

B TosicTOoCTeHHYH0 6YTBUIKY A0 MOJIOBUHB! HaJWBAK TernsoBa-
TOU BoAbl. OTHENLHO 3aBOPAYKBAI0 B MPCHYCKHYK 6ymary CToJio-
BYIO JIOKKY JIBYYTJIEKHCIIOH COMbI M CTOJIBKO >Ke BUHHOKAMEHHOH
KMCJIOTEL. Bpocalo MaKeTUKHU B OYTLUIKY W OBICTPO 3aKYNOPUBAK
ee 3apaHee MOAOOPAHHON MUIOTHO BXOAsiLEH B ee ropJyio npoGKoi.
Berpsixusaw 6yTBUIKY.

bax! Tlpofka JIeTUT B MOTOJIOK, HNEHAWASACH JKUIKOCTb BHI-
netaeT U3 ropiaa GYTHUIKH.

O1IBIT, KaK BUJUTE, BeChMA HECJI0)KEH, 4 BHIBOJOB M3 Her0 MOYHO
clesaTh Ha LeJyK CTpaHuuy.

Bo-nepBeiX, ABYYTJIEKHUCNAss COAA OTJIMYAeTCsl OT OOLIKHOBEH-
Holi (Yrnexucnoro Hartpus) GOJbMUM COAEPIKAHHEM YTOILHOTO
aHrunpuia. Takue cOnyM HOCAT HA3BAHUE KUCAbIX.

Bo-BTOpEIX, BbITeCHseMas M3 COJIM BHHHOKAMEHHOU wicioToi
yTIEKHUCIIOTAa He pacTBopsieTcs B Tersiof Boje, a GypHO Bbige-
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JisieTca M BLIOKMBAeT npPoOKy. VIMeHHO NosToMy «y6erawT» KBac u
IpyTHe ILMnyuyde HAMUTKH, €clM WX OTKyNOPHBAIT Hejocra-
TOUHO XOJIOHLIMM, PBYT NPoOKy B NOTOJIOK, a HHOTAA, HAXOASCE
B TEjIOM MeCTe, PaspblBawT W camble OyTHUIKH.

B-TpeTbuX, yrofbHLIT aHTUAPUA AaKTUBU3UDPYET AeSTENbHOCTh
OpraHoB MMIIEeBAapeHUsi, TOYEMY M NBIOT €CTECTBEHHBIE «MUHE-
pajbHule» BOAbI, GoraThble YrONLHLIM TasoMm, U TOTOBAT WCKyC-
CTBeHHLIE IUMNyYHe HANMUTKU. B nocneadux yroJbHb ras nu6o
pa3BUBaeTCsl B Pe3YJIbTaTe €CTeCTBEHHOT0 XHMMHYECKCTO TIIpO-
recca — OpoyKeHMs, 1 KaK 9TO MMeeT MecTO B KBace, NHBe H
BHHE; NMO0 BHIJENsETCsl, KaK B Haillem ciyyae, NPy B3auMojei-
CTBUM [BYYTJIEKUCIIOTO HATPHS € BHUHHOKAMEHHON WJIH AUMOH-
HOil KUcnoTamu, Ge3BpelHBIMU [Jisi 3ACPOBbsi; JIuOO, HAKOHEL,
BBOJWUTCSL B HUX M3BHE TOJ JaBJIEHHEM.

A B-yeTBepTHIX, Np0oOKa BLUleTAeT M3 OYTHUIKU TOTOMYy, UTO
U3 TBePAbIX COefMHEHUI, 33HUMABIUUX HeOOJBIIONH 06BeM, cpasy
BBIIEIMIIOCE 0O0JIbLIOE KOJUYECTBO rasa.

[Tpu B3phIBE MIOpOXA 9TO BHE3ANHOE yBeJuUeHHe o0bema INPH
niepexofie U3 TBEPAOTG COCTOAHMS B Ta30006pasHoe NPOUCXOMUT
ellfe OpIcTpee M enlle 3HauuTesbHee., OTTOr0-TO HOPOXOBLIE Ta3Hl,
CTPEMSICh PaCUIMPHTLCS, ¥ BLITAJIKUBAWT TsHKENbI apTumijiepuii-
CKHI CHapsil € Taked HauyaibHOH CKOPOCTBI, YTO OH JIETHT Ha
IeCsAITKU BepCT.

QUNICTUTh A0, HE PA3BUB CKOPJIVIIBI

VYV ¢pasuys3oB ectb noroBopka: «Hejibss npurotoBuTh siMu-
HuLy, He pa30uB stuLy. XUMUKY, YCALIIAB 3Ty IMOCI0BHIY, OCTa-
eTcsl TOJABKO NOYKaTh fyleuamu. HeT Huyero Jierue M mpolle, Kax
OUYHCTUTL U0, He pasbuBasg ero CKOPJYTSI.

Koren 0bl pymarb, 4TO BBl Y)K€ AOrafalnuchb, KakK 3TO CAeNaTh,
ecny 3Haere, 4TO TBepjas 000Ji0uKa sAdUa — TOMKE YIJieKucnas
U3BeCTb, KaK MeJl W Mpamop.

CTOUT TOJIbKO OMYCTUTh SIUO0 B cnabbiii pacTBOp COJISTHOM
Kucnotsl. KOHEeuHO, NOCsie pacTBOPeHUs] CKOPAYNLl — €CTh siflo
fie3 XOpoiero NPOMLIBAHUS Hesb3sl.

! BpoykeHHe — pe3yJNbTaT JKM3HENEATEILHOCTH Ppa3JIMYHbLIX MUKpOOpra-
HH3MOB, MEHSFIOUWIMX XMMHUECKUI cocTaB obMTaemMolt UMK NuTaTesIbHOI Cpenbl.
Baxrtepuu crnupToBOro OGpOXKEHHsT pa3jaraiT CaxXapHble BeUIeCTBa C Bbl-
NeJIeHHeM aJIKOroJisi, YroJbHOr0 ra3a M MajbX 103 APYTHX coenuHenu#. Ta-
KHM MyTeM BHHOI'DaAHbIA COK GpOAMT, NpeBpamasick B BHHO. TaK jke Mpouc-
XOOUT M MOABEM TECTA APOMOKAMH OT BbIIEJIsieMOH yrieKucnorel. JeAcTBy0T
He CaMM JKHBBIE OPraHHU3MBbl, 3 XMMHUYECKHE COCAVHEHUS (SH3WMBI), MU Bbi-
HeTsIeMHE,
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Ilpy 9TOM BEH TNONYTHO CMOYKETE MOKa3aTh JKeJAMLIUM €lle
Tako# ¢oxyc:

HBIPSIIOLIEE fsHLIO

YIenbHeIM BeC CBIPOro sina HeMHOTMM 0onblie YAeJbHOTO0
Beca CJ1aboit CoNsIHOM KMCJIOTBl. ONMyCTHBIUMCE HA JHO COCy/a,
ARNO MOKPBIBAETCSA My3bIPhKaMU YTOJIBHOI0 AHTMAPHWAA U BCIUIBI-
BaeT Ha IOBEPXHOCTb. Ha MOBepXHOCTH JKMAKOCTH Ny3BIPBKU
rasa OTOPBYTCS OT CKOPJIyNbl sAilia ¥ yJIeTAT B BO3AYyX, & aiino
BHOBb OIYCTUTCS.

Takoe HbpAHKE U BCIUIbIBaHME siina
(puc. 33) Gyaer NMPOUCXOIUTH [0 TeX Mop,
TIOKa BCSl CKOPJIYNa He PacTBOPHTCA.

Moskete Tenepb BLIHYTL AHI0, CIOJIGCHYTD
€ro BOAOH M BBINYCTUTL HAa CKOBOPOAKY, HO
MOYKeTe TpoJesaTb ¢ HUM €le OIMH U3 Clle-
AYIOUUX ABYX ONLITOB.

PACTYHIEE siLO

ToHeHbKas 1mJleHKa, o0Jerawmas sio,
OCTaHeTCsl HepaspylleHHON neiicTByeM Kuc-

e JI0THI, PaCTBOPUBIUEH CKOpAyny. 3Ta IUIeHKa
Puc. 33. Hupmomee  [POTYCKAET  KPUCTAJUIMYECKUE  BEIIECTBA
a0, (kpucmannoudel) M 3aJep)KUBaET TaK Ha3bl-

BaeMble K04/40U0bl, * K KAKOBBIM OTHOCUTCH
sIHYHBI  OeJIoKk, He crocofHBIE KpUCTAUIM30BaThes.  SIBie-
HHUE 5TO Ha3blBaeTCA Ouaiu30M W MCIONB3YeTCS] B TeXHUKe JUIA
OTHENEeHUA OT KOJUIOMAHLIX PacTBOPOB HY)KHLIX BeILIECTB.

TTosTomy sHL0, MOJOKEHHOE B YHUCTYI0, HECKOJBKO pas B
CYTKH CMEHSIEMYI0 BOJY, BCKOPE 0CBOOOKAaeTcs1 OT CJeJ0B COMfA-
HON KUCJIOTHI, NPOHUKILEH Yepe3 OOOJIOYKY, ¥ HAUMHAET BIKTLI-
BaTh B Ce0s1 BOAY, He 1aBasl B TO )Ke BPeMsl CBOEMY COAEPIKUMOMY
NPOHHUKATL HAPYXKy.

«Ho mo3BoJIbTE, — CHpOCHTE BB, — Ja pPa3Be BOJA — KpU-
CTAJLTIOUN?»

BcnioMHUTE KpacuBble KPUCTALIIbI JbAa Ha HAIUX OKHax B
3UMHee BpeMsl, pPacCMOTPUTE BHUMATEJILHO MIABl MHes, MOKpbI-
BAJOILETO BETBU J€PeBLEB 3UMOI0, U, HAKOHELl, BIJISIATeCh B pa-
BWILHYIO (QOPMY MeEJKMX CHeKMHOK. Eciu Bbl 3a1anv Taxo#
BOIIPOC, — BaM CTAaHeT HEJIOBKO.

1 Ot rpeueckoro cnopa Kolha — Kieil,
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Uepes Tpoe CYTOK JIe)KaHUsi B Boje sHL0, 0CBOGOMUIEHHOE OT
CKOpJIyTbl, 3aMeTHO YBEJIMUYUTCSE B cObeMe.
BoT cmocoG pmentaTh KpymHEE siiiua U3 MENKHX.

SN0 B IPA®UHE

Ho ecnu Bam NOKaXercss CKyYHBIM TPOe CYTOK JKAAThb pe3yJib-
TATOB TPEAIUECTBYIOILET0 OMNLITA, CAeNaiiTe BMECTO HETO C TeM HKe
SHLOM JApyroil Om.IT.

Mpemioxure KOMy-Nu60 BBeCTH B GYTHLUIKY C IUMPOKUM TOp-
JIOM MIH B TpaduH AiLo.

3ajaya 3Ta cTapas, 4 pemiajach OHa BCera YUCTO QUIHYECKUM
nyteMm. BKDyTyI0 CBapeHHOe SN0, 0CBOGOKAEHHOE OT CKOPJIYMEI,
COBETYIOT TOJOXKUTH OCTPLIM KOHLOM B TOPJIO0
rpaduHa, U3 KOTOPOT0 4acTh BO3AyXa NpefBapU-
TeJIbHO yJajieHa HarpeBaHuem. [Lnist aTOro0 JoCTa-
TOYHO OKedb B rpaduHe Kycoxk 6ymaru. Bosmyx
OpH 3TOM pacllypsieTcsl, W YacTb ero BLIXOMUT
Hapy»Xy. Sliuno mo mepe oxnaxjaeHusa rpaduHa
BTJIKMBAETCSl BHYTPb NOCHelHET0 [aBJIEHHEM
HAPY)KHOTO0 BO3[yXd. B MOMEHT, KOT/ia 0HO majaer
Ha JIHO TpaduHa, CIABIUUTCA 3BYK KaK OBl Bbl-
cTpesia. 3T0 Bojie] 3a AHUOM BpHIBaeTcs B rpa-
¢$uH HapyHBII BO3AYX (puc. 34).

Eme sddexTHee npoBecTd Becb ONBIT YMCTO
Xumuyeckum nytem. Huuero >keup BHYTpH rpa-
duHa (c puckom, yTo OH ere, yero moGporo, Puc. 34. Sliino,
JIONHET) He HaJo, a HAJ0 ero HAMOJIHUTH yrojip-  ETa/IKMBAeMOE B
HEIM AQHTHADMAOM H, €pKa B OZHOM PYKe SO, ey aTMochep-

’ ? HbIM JIaBJIEHHEM.
Apyrof ObICTPO BLIIUTE B rpaduH U3 NpoOUPKU
Kpenkuil pactBop edko2o raau (6epeubcss OpeIST!) M B TOT e
MOMEHT 3aKyNOPUTE 0TBepCcTHE rpaduHa SULOM.

Efxuii xajy MNorJIomaeT yrojbHBI aHTUAPKA, TNPeBpamasch
B yrJeKucnsil Kanuit (nomauw), Tak yro B rpadune o6pasyercs
pa3pe)KeHHOe IIPOCTPAHCTBO, U SAHLI0 «BCACLIBAETCS» B TIpadud.




rmABA VI
OIACHBIE T'A3bI

Ha coBpemeHHBIX NOJABOJAHBIX CyJaX, B KaGKHaX CTPaTOCTATOB
BO3LyX HeNpepLIBHO OUMILNAETCS OT U30bITKA BbIAENEHHOTO JAbIXa-
HHeM SKMIIa)Ka YroJIbHOI0 aHTUApHAa PacTBOPOM eIKOr0 Kamnusd,
KOTOPBI MOYKHO 3aMEHMTb ¥ €KUM HATpoOM. !

Taxum 06pa3oM, HALI Npelpliyinil ONLIT UIMIOCTPUPYET OLHO
U3 npuMeHeHHI XMMHUM K TEXHUKE W JlaeT HaM UPAKTUYeCKoe
yKasaHie, KaK OYUCTUTb CHEPTHIA BO3JAyX B KOoMHaTe GOJIBHOTO,
eCIM Bpau SamnpeTuNl OTKPLIBATh B Hell GOPTOUKY.

TapeJKy ¢ HAUTbIM B HUX PACTBOPOM IHEJI0UM OBICTPO NMOTIOTAT
BpelHbIA M3GLITOK YTrONBHOTO rasa M obneryar jpixaHue 60Jb-
HOTO.

Kcratu, BOT YTO TOBOPUT 00 YTONLHOM aHrujpuue, BHIbI-
XaeMOM HalUMMH JIETKMMY, ONMH aHriuiickuii Bpay. 2 OOBIKHO-
BeHHON Mepoil MCIOPYEHHOCTH AaHHOTO0 00pasua BO3Ayxa Cud-
TAeTCH KOJIMUECTBO COfEpPIKAllelica B HEM YTIEKUCIOTH, XOTS
HaJ0 3aMETUTb, UTO ITOT I'a3, NOJYUEHHLIH B XUMUUYECKU YUCTOM
BUJE, MOYKET OBITh BIbIXaeM B OOMNbIUIMX KOJUYECTBAX, HE MPUYU-
HsIs BPeNHLIX NMOCHEeACTBUM. DTH BpeNHbe MOCHEACTBISL HE HACTY-
NalT, NOKA KONHUYeCTBO YIJIEKUCIOTH He MPeBOCXOAUT 5 uacrteid
Ha 100. Ecnu e, Hao00pOT, YIVIEKUCNIOTA NOJIyYaeTcss MyTem
IBIXaHUsl, TO Pe3yJbTaT OKAa3blBAETCS HHBIM, TaK KK B JAHHOM

1 CrpanHO, Kak 9toro He mpexycmorpen JwoJb-BepH B cBoem ofiue-
u3secTHOM pomaHe «20.000 sbe mOA BOHOION!
2 KuMMHHC ~— «XEMHUA XXU3HM K 300POBLAY,
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¢jlydae B YrJIIEKHCIIOTE CONEPIKATCST OPraHHUecKUe NMPHMecH BecbMa
BpeaHoro cpofictBa. Tak, sgdexT, mojiyuaembiii Npu BABIXaHUH
BO3NyXa, COofepsKautero 1!/, 4acTy BLIMOXHYTOH YTIEKUCIOTH Ha
1 000, coBepilIeHHO TAKOB e, KaK NPU BALIXaHUH BO3AyXa, BeCs-
Tepo Gonee 60ratoro yronbHbIM aHTHAPUAOM, HO TOJABKO MONY-
YCHHOTO XMMHUECKHM MyTeM,

XUMHYECKHE MOTBIJIBKH

Uto6bl BOCIIPOM3BECTH 3TOT OMBIT, BO3bMUTE OYTHUIL € LIMPO-
KHM TOpJIOM, 3aTKHYTbIM NMpPOOKOH, ¢ TNpOMylieHHON uepe3 Hee
BOPOHKO# ¢ IMPOKUM HOCHKOM. Ecium Tawo#f CTeKJIsHHOH BO-
POHKM HE HaiijleTe B MPOJaXKe, CKIleiiTe ee
M3 TOHKOro KaproHa. B OyTelike mofy-
4aeTe YIJIeKUCIIbI ra3 geiicTBHeM CONSHON
KUCTOTEI HA ABYYTJIEKUCIIYI0 COAY. Bpockte
B BOPOHKY JIerOHBKUIl INApUK, TJIOTHO
3aKpeBaowuil ee orsepctue. §1 Opan pns
3TOTr0 MaJleHbKM{ [yCTOTENBIH IMapuK U3
yeanyaouda (OrHeonacex), Ho Jyullle, eciy
CMOXKeTe CliefiaTh er0 M3 CcepAleBHHE Oy-
3UHLI MJIK T0JCONIHyXa. BrlpesaB rpy6o
uT0-TO OJIM3K0e N0 ¢opme K LIAPUKY, ero
OKaTLIBAKT MEXAY NALOHSIMU, TOoKa dopma
He NPUGNU3UTCS K BIIOJIHe 11apo00pa3Hoii.

Jnsi Kpacorsl K HIapuKy MpHKIieiite
BeIpe3aHHble U3 TOHKONM manmupocHol Oy-
Mary KPBUILIIKKA 6a00UKU, MPUTIOAHAB UX  puc. 35. Xumugeckue
KBepxy. CoBeTyl0, NpeBapuTeIbHO CMOUUB MOTBUIBKH.
fymary cuHeil JaKMycOBO# HacCTOWKOI,

BLIPE3aTb U3 Hee KPBUILHLIKM focCJie TOro, Kak oOHa fpo-
COXHET.

Kak TONBbKO yTONbHOTO aHruipuiaa cobepercsi JOCTATOUHO,
uT00Bl TIPE0/l0JIeTh BeC HIApUKA, OH BBLIPBIBAETCST U3 GYTBUIKU
(ocoGeHrO mpu B3GanTHIBAHUM MOCNeHeidl), TMOAGPAcCHIBAS «XUMU-
uecKkyio 6abouxy» BBepX. BsieTeB Ha HeGONIBLIYIO BHICOTY, OHA
CHOBA OMYCKAeTCs1 BHM3, ONATbL 3aKpbLIBasi BOPOHKY. B3neT u
OTyCKaHMe TPOI0JHKANTCS, TIOKA He BbIAEJIUTCS BeChb YTJIeKUCIbI}
ra3. KpGUIbMIKY rony6oro MOTHUIBKA NIPU STOM PO30BEIOT.

[To cosectd roBopsi, 6e3 MPUKIIEEHHBLIX KPBUILIMIEK IIapUKH
pa6oTarT JNyuwie, ¥ UX MOXKHO GPOCUTL B BOPDOHKY TOTZa cpasy
HECKONBKO (nBa-Tpu). KpPBIIBIMIKY Ke He TOJIbKO MEHsOT CBOH
UBeT Ha pO30BbIM, HO ¥ HAMOKAIOT, MEIUas IJIOTHOMY COMPUKOC-
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HOBEHHIO [IAPUKA CO CTEKJIOM BOPOHKHU, HO 3aTO OIBIT ¢ 6adouKamu
Kpacusee.

Mrak, npojessiBast ONBIT, B Cllyyae Heymauu 060pBUTe y Ba-
mMx «Hab0ueK» KpbUIbsT U JOBOJIBCTBYHTECH «XMMUUECKOH nuisi-
cKof» Oy3HMHHBIX IUAPHKOB.

nogBONHAS JIOAKA W3 KOPOGLOUKH

MHTepeCHYI0 BapHalMio ONbiTa € HLIPSIOMMM U BHITIBIBAIO-
UM SILOM [JaeT B IepeckKase M3 (paHuyscKoro XypHana «Na-
ture» PYCCKUH cHeNUanuCcT 10 JIOUTENbCKUM OTBITAM, CKPLIB-
muii cBoe MMsI MOA mceBROHMMOM TuT T. 1 BOT KaK OH ONMCHIBAET
9TOT OMBIT:

«Ipy mpoja)ke anTeKapCKUX MaTepuayoB HEPENKO BCTpeya-
FOTCSs1 BBICOKHE , KpyTJIble (LMIHHAPKUECKHe) KOPOOOUKU. B foHbIIIKe
TaKoM KOpOGOUKM MPOKOJIUTE
HEeCKOJIBKO OTBepCTHH, a B
KpBIIIKe OXHO MO00OJbLIE, LEH-
TpanbHOe. Uepes 3T0 mocieqHee
HOJDKEH MPOXOJUTh CTep)KeHb
(6ynaBka, NpOBOJIOKA) ABOHEOTO
KJanaga, COCTaBIEHHOT0 U3
KapTOHHOTO KpY)KKa (CHU3Y)
M IIMPOKOH NMpOoOKU (CBEPXY);
npurofHa npobéxa oT 0aHOUKH
¢ ropunueil. (PucyHok 36, Ha-
paBo, u306parkaeT KOpoGouKy
H KjamaH B ee KPBIIIKE),
Puc. 36. [Tono6ue XHMAUECKOTO «BEU- «BHYTpU KOpOGOYKM CKpOiTe

HOTO» ABUraTesisi. «rasoBbIM JBUTATENb», KOTOPBLH

Gymer MPUBOAUTL B [BIKEHUE

BaIy KopoOKy, ecliu Bbl ONYCTUTe ee B BoAy. Ha Tom ke pu-

CyHKe Bbl BHIMTE, UTO ITOT JBUraTesib MNPEACTABISAET C000I0

MaJIeHbKUH Ny3bIpEK, HANOJIOBUHY HACLINAHHLIA CMECHI0 PaBHBIX

KOJIMUeCTB CONBl M BUHHOKameHHOM KUCHOTHE. [lyspipek 3a-

KpBIBaeTcsl NMPOGOUYKOl €O CKBO3HBIM OTBEPCTHEM JOCTATOYHOM
MHPUHEL.

«lnst myumel yeroiuuBoCcTH KOpOGOUKH, HA AHO ee NMpuUbaBbTe
Kakoi-HubOyAb TPY3, HanpuMep, MeJKHUX TBO3Jei.

«B 60JIb1IY10 CTEKJISIHHYI0 GaHKY ¢ BOACH ONyCTUTE JHOM BHM3
TOTOBYH U 3aKpHITYI0 KOpoOouky; Boga OyfleT BXOQUTh B Hee

i «Dusnk-moburensy, 7. VII, Ne 117—118,
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yepes HIDKHUE OTBEPCTHUSA, A BO3AYX BLIXOAUT CBEPXY 4epe3 Kia-
NaH, 1 KopoGouKa OnycTUTCs B BoAy. Ho BOT HauuHaeT paGoTarb
r230BBI BUraTeNb: B NMy3LIPEK MNOMafgaeT HEMHOTO BOJALI, CMAauM-
BaeT MOPOLIOK, U U3 Hero ceifuac ke BBIENsiETCS B OOJIBLILOM
KOJIMYECTBe YTJIEKUCBIH Ta3, KOTOPEI HamoIHAET KOpoOouKy U
BBITECHSIET U3 Hee BOJY uYeépe3 OTBepCTHsl B JHe: NP 3TOM BCe
BpeMsi, TOKa KOPOGOUKA HAXOAUTCS [MOX BOZOH, OTBEepCTHUE B
KpHILIKE OCTAeTCS MPHUKPBITHIM KAPTOHHBIM KPY)KKOM Kilanasa,
NoTOMy 4YTO Jerkas mnpobKa, TogHuMaemasi JaBJieHMEM BOAHI,
TSHET KyanaH Keepxy. KopobGouxa, HarnojJHeHHasl rasom, CHOBA
BCIUIBIBAET BBEPX; IePBOI0 NOKA3LIBAeTCst U3 BOABI NpoOKa, Kia-
NaH OmycKaeTcsi 1oj AeHcTBUeM Beca MNpPOOKH, a3 BBHIXORUT Ha-
py>Xy, U BOJA cHOBA HarnoJHseT KopoOKy. I1pubop onate onycKa-
eTCsl Ha [HO, MOKa HOBOE KOJAWUYECTBO BOJALI HE NMONAajaeT B CKpHI-
THI BHYTPU MYS3LIPEKy.

Ha puc. 36, naneBo, u3o6pa)keH Becb annapat B yMeHbIUeH-
HOM BHUJe ¢ KopoOKol, nolHumaromeiicss Keepxy. «llogBogHas
JIOZKA» UET KO JAHY, KOTAA BCE KOJIMYECTBO B3SATOH COABI U KHC-
JIOTBI HefiTpanusyioT ApPyr Apyra, U 0o/blie OHA Y)Ke He BCIUIbI-
BaeT.

BPEMHBIE TA3bl, NPUHOCALIUE NO0JIb3Y

Hexuit npodeccop opuurosioruu ! pasiesnsn BceX NTHL Ha
«TOJIE3HBIXY, «MNOJe3HO-BpeJHbIX», «BPEIHO-TIONE3HLIXY H «IIPO-
CTO BpeIHLIX).

Takyw 00Jiee 4eM «OPMIMHAJbHYIO» KIAacCMPUKALMI0 HUKAK
Henb3s1 MPUMEHUTh K Ta3aM, TaKk Kak Bce OHU 0e3 UCKIIIOUeHHs,
CMOTpPs1 110 NPUMEHEHMIO, MOTYT OLITH U MOJIE3HBl U BpeJHLI. Mol
BUJIEJIH, KaK SIIOBUT XJIOP, HO 3HAEM, ¢ KaKO! N0JIb30H ero mMoXKHO
DpUMEHSITD.

['23b1, 0 KOTOPBEIX Y Hac MOMAET peuyb U C KOTOPLIMM MBI MPO-
HesaeM psii UHTepeCHLIX OMBITOB, KOHEYHO, BCe MOTYT MNPUHO-
CUTb — U TIOAYAC NPUHOCAT — Bpel, HO JIOOM Hay4YUIKCh H3-
BJIeKaTb U3 HUX U MNOJIB3Y.

Jto OyAyT rassl, o6pasyemble cepoil B ee COEIUHEHMSX C KUCIIO-
pomoM (ceprucmeli 2a3) W BOLOPOJLOM (Ceposodopod), W yiKe
OTYaCTU 3HAKOMBLIH HaM aMMMaK.

RKAP BYJIKAHOB

«IpestecTb! TaK 6BI U CTOSATT U CMOTpPeEN €3 YCTaId XOThb LeNy10
Heflel0, He OTpbLIBas ryia3. JTOT KpaTep KaKeTcst JIyrom W3 To-

} OpuuTo/IOrUs — 4aCTh HAYKH 300J0THM, U3yvawmas NTUIL
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el TpaBH U IUEJIKOBHCTOIO MXad, I'YCTO MOKPHITBIX GrecTsiiie#t
HbUILI0, ¢ MpocBeuuBaloLiedl OJIelHOM 3eneHbI0, KOTOpas TO MMO-
CTeNeHHO TepeXOoAuT B camble TeMHBIE [BETA aMeNIbCUHOBLIX JIU-
CThEB M JJA)Ke B KOPUUHEBLIH I1BeT, TO BHOBL CBETJIEET, MEPEXOAS
B OpaH)KeBbIll H CBETJ]0-30JIOTUCTHIM; ¥, HAKOHEL], BCE 3THU Mepe-
JIUBEl 3aBepIIAOTCS HEKHOKDACHBIM [BETOM TOJIBKO-UTO pacmyc-
TUBIlleficsi po3sl. B 0AHOM MecTe BHIHeeTCsl siMa, B JPYI'OM BHI-
CTYNBl HanoJo0He JIEASHBIX COCYNIEK; B HEKOTOPBIX U3 HUX CTEHKH
TIOKPBITHL Y30PYATOH CeThbI0 M3 CephiX KpucramioB. Camble CTeHH
npoBasia 07ecTAT XenTo#l OTOPOUKOH M3 Cephbin.

Tak nuier Ham crapuiif nobumer], WyTHUK Mapk TBaH, ! HO
Ha 3TOT pa3 IMIUET COBEpIUeHHO CEePbe3H0. ITO — OMNUCaHue
KpacoThl Kpatepa BesyBusi, OAHOH U3 MPUPOAHBIX «XUMUYECKUX
nabopatopuiin, U3TOTOBIISIIOLUMX Cepy.

Bepositno, Ha JlyHe, ¢ ¢ HEKOTHA pasBUTOH BYJIKaHMYCCKOH
JIESITEJILHOCTBIO, 2 3TOT 3JIeMEHT HAXOAUTCST B HM300HIHM.

Crnpoc Ha cepy ® co CTOPOHBI TEXHUKHU OYeHb BeNHK.

Brl, ObITE MO)KeT, M He MoJ03peBaeTe BCell BaAKHOCTU ITOTO
aJIeMeHTa [UIA HapoJHOro X03sicTBa.

Hy, Ha uro cepa mo)ker uATU? OHA BXOIUT B COCTaB ICpPOXa,
€e MOpPOIUKOM O00CHINawT «3afoseBIuney BUHOTPAAHUKH, TpU ee
NOCPeACTBe MATKUH KayuyyK BYJIKABU3VPYIT B TBepAblil 36CHUT,
IpeKpacHbiii U30JATOP 3JeKTPUULCTBA.

Ho s10 panexo He Bce. Bui 3a0bLid CaMOe TJIABHOE: U3 CEPbI
IeNalT CEpPHYI KHCIIOTY.

He gymalite, 4r0 nocnefHsia Hy)KHa TOJbKO AJst HamOJIHEHMS
CTAKAaHYMKOB, NOMELIAEMBIX Ha 3UMY MEXy OKOHHBIMM pamMaMu.
Jlerue mepeyucIUTL XUMUYeCKMe TNPOMIBOACTBA, OOXOAsLIMECS
0e3 3TOH CTpAIUHOU KMAKOCTU, YeM COCTABUTL TOMHBLIA CIIHGOK
ee npUmeHeHui!

CepHasi KMCIOTA HY)KHA [Nsi [ONYYEHHUS a30MHOL, COAAHOI,
YRCYCHOT 1 Opyeux kucaom, codsl, CMeKAd, yearyaossl, uood,
cynepgocfammuerx Y000 peHU, CEPHOKUCAO20 AMMONUA, K8acyos,
gocopa, medH020, Mcene3no20 u Opyaux Kynopocog, numet 041
IMEKMPUYECKUX AAMN, aAIWMUHUA, 3Pupa, kepocuHa, OeH3uHd,
MUHEPANbHBIX Macen, napaguna, eauyepuxd, cmeapuna, OUHA-
muma, yeanyasouda, namoxu, Oymazu, UCKYCCMEEHHBIX KpPACOK,

1 «The Innocents abroad».

2 Ecqu T0s1bKO JIyHHBIE ropbl — [EACTBUTEbHO BYJIKaHBE, a HE CJIEMbI
GomGapmMpOBKH pacnnaBneHHoll noBepxHocTH JIyHbl mereopamu. Ectb u
TaKas Teopvs.

® Tlpu coBeTcko# BrnacTw Gorarefilne MECTOPOXCIEHMS Cepbl Haiinenbl
B pasueix Mecrax CCCP.
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Aexapeme U comeH Opy2ux eeujecme, ez KOMOPuIX HEMbICAUMU
COBPEMPHHAA HAYKA, MEXHUKA, HCU3Hb.

VMBILUIEHHO 51 He BHEC B 3TOT CHMCOK CIIYeK, YTOOBI BH He
MOAyMali, YTO pPedb MJET O 3JI0BOHHBIX «CePHUYKAX), TeMepb CO-
BEPIUEHHO BBIUIEAIIMX M3 YTOTpebNeHHsl, a BO BpeMmeHa Moei
IOHOCTY OBIBIIMX UyTh JAM He CaMbiM pPaclpoCTPaHeHHbLIM MCTOY-
HMKOM OLICTPOro IMOJIYYeHHUS OrHA.

Her, He OHM, a cOBpeMeHHblE «IIBEJCKLHe» CIHUKH TPedyioT
CepHOit KHMCJIOTHI [Jis MOJYYEHUs] BElEeCTB, BXOJSLIMX B COCTaB
UX TOJIOBOK M 3a)KUTaTedbHOH mMacchl GyMa)keK, HaxJieeHHHIX HA
KOpOOKax.

JL1s1 monyueHus »Ke cepHOR KUCNIOTBI HY)KeH ceprucmell ea3 —
TIPOAYKT rOPeHUs cepsl, a cllefloBaTeabHO, ¥ cama oHa. Ilotomy-To
9TOT Jap BYJAKAHOB M Ba)KeH IS YeJIOBEYECTBAa, IMOTOMY-TO H
CTapaeTcsl OHO MOIOJNHUTL €ro HeJOCTaTOK, BLDKUIast cepy Hs3
Konuedana (ceprucmoeo cenesa).

OnbITh! ¢ CEPHUCTBIM T'A30M

OneITel 39TH HAjZO MpPOH3BO-
IMTh OYeHb OCTOPO)KHO U BHU-
MaTeJNbHO.

3armax ropsiHeii cepel 0TBpa-
TUTeNeH M yayunue. Ha cse-
YKEM BO3IyXe Mbl, HE PUCKys
3/10POBbEM, MOYKEM 03HAKOMUTEL-
CA C HUM, €CJH KOMY-JHG0 OH
eule HeusBecTeH. CoyoKem s
9TOr0 HEMHOI'0 CEpPHI, NMOJIOUB
ee X0Ts Obl HA KUpMUY. Y106-
Hee B35iTb Cepy B MOpPOLIKE
(ceproul ysem).

3aerim KyuKy TaKoro Io-
pOlIKa, MPUKPOEM ee IiBeTou-
HEIM TOpLIKOM, TIOMECTUB B HeM
HECKOJILKO Pa3HLIX IBETOB, CTE€-.  Puc. 37. OfecuseunBaHie LBETOB.
feNbKH KOTOPBIX YKpemssiem B
OTBEPCTHU ropiieyHoro AxHa (puc. 37). LiBeTs! npeaBapUTENHHO
YBIAXKHSEM BOJOH.

Jla)Ke Ha paccTOSIHUM BEI Olllyluaete 3anax CepHUCTONO rasa,
y Bac nepumr B ropine. Ilogymatlite, KakoBo mnpuxoaurcst pabo-
YUM, 3aHSTHIM BbIIABKOM ceprl! A B CHLMIMM 3TUM 3aHU-
MawTcs MOAPOCTKU, UyTh JIM HE [eTH, U TOIJIMBOM, 32 OTCYyT-
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CTBMEM JIECOB HA OCTPOBE, CIAYHHUT Cama ke cepa. Jra pabora—
cymwmit anl..

Ho Bor Hamia cepa cropena. TloiHumam ropitoK U BLIHUMAI0
U3 Hero uBeTHl. MenThie U Genble, KAK MOXKeTe BE/JETh, He U3Me-
HUJIX CBOEHM OKPAaCKH, OCTaJIbHEIE CUIIbHO MMOOJefHes i, a HEKOTO-
pHIe B coBceM 00eCBEeTHIUCE, PHANIKA, HATIPUMED, CTaId CHEXXHO-
GenbiMu. Takux B NpUpoje 4 He ObIBaeT!

OcraBbTe LBETH Jie)KaThb Ha BO3Ayxe. IlocTelleHHO WX TEpBO-
HayaJbHast OKpacKa BepHeETCs.

CepHUCTLIM Ta30M, 3HAUUT, MOXKHO OEANUTH, HO OH MHOT'0 JOPOXKE
XJ10pa U B TEXHUKE [PUMEHSIETCS] TOABKO st OelleHHsT JOPOTUX
IeIKOBLIX ¢ IIEPCTAHBIX U3AeAUH, COMOMBI ISt LUIAN U KOXKU
1s o6yBi. OH He paspyuiaer, nogobHO XJopy, oTOejnBaeMmble
BellecTBa.

Cxuramo eme KyCCueK Cephl B CTEKJSIHHOM LMJUHApE, M0JI0-
JKUB eT0 B )KEJIe3HYI0 JIOXKEUKYy W HajAuB Ha NHO LUMJIMHApPA He-
MHOTO BOJBI,

B36aniThiBalo ee U NpUMeIIMBa0 CHHel JIaKMyCOBOM HacTOMKHM.
YKUAKOCTh KpacHeer.

CepHucTriit Ta3, pacTBOPSISACH B BOJE, COEARHSIETCS C YacThl0 €€ B
HenpoyHyo U c1abylo cepHUCTYIO0 Kucjioty. CepHuUCTyI0, a He cep-
uyro. [locnenniorw npurotoBUTh TpyAHee. Cepa, KaK M MHOTHe
Ipyrue oJIeMeHThl, JAeT ¢ KUCHOPOAOM [Ba COEIMHEHUsi: T230-
o6pasublii cepHucmolll aneudpud W TBepHblid — ceproui. Oba
COEUHSTCSA ¢ BOLON, 1ABasi COOTBETCTBEHHBIE KUCIOTHI.

Paubllie [Is1 TOJyYeHUST CTOJb HY)KHON B TEXHMKe CepHOH
KUCJIOTH! CePHUCTBIM Ta3 OKUCHISUIN B CePHBIA aHTUAPUA B 06IMp-
HBIX CBUHLOBBIX KaMepax, BBOAS ero TyAa BMecTe ¢ BOJHLIM ma-
POM M OKHCJIaMHU a30Ta. 'a3 OTHHMAJ OT MOCHEAHMX KHCJIOPOA M C
BOZOM JlaBaJi CepHYI0 KUCJIOTY, @ OKMCJIBI a30Ta, OTJABaBUIMe CBOM
KHCJIOPOJ, caMM cOGOM OKUCASUIMCH cHOBAa, 0epsi KUCJIOPOA U3
Bosayxa. CepHHCTBIf ras «He ymeeT» 9TOT0 JAenaTh. Kuciora
nonydanaco ciabasi, ee Hal0 ObIJI0 CTyLIaTh BhINApUBAHUEM —
omepaiusi foporast U onacHas. Tenepb CepHMCTHIi ras3 Hampas-
JSOT Ha ry§uaTyio IIaThHy, 061aa0yIo CII0COOHOCTIO CIY AT
B cefe KUCJIOPOJ U OTHABATH €r0 CEPHUCTOMY rasdy, a MOTOM OMsiTh
NOTJI0IATh ero M3 BO3Ayxa. Boanl Gepercs Kax pas CTOJBKO,
YTOOLI MOJMYUUTh KHUCIOTY HY)KHOH KOHUEHTpPALUU.

TAEHUE OTHA FOPALIEA CEPON

Xumus — napajgokcanbHasi Hayka! Ona yuuT Hac, yro mno-
JKapel He BCErAa CllefyeT TacuTh BOJOHM, TaK Kak BOAA mojvac
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TONBKO YCHIIMBAET GYIIYIOIYI0 OI'HEHHYIO CTHXHIO. Mano Toro:
XMMHUSl HayuuJla TOXKapHBIX TacuTh OrOHb... Cepoil.

— Kak, cepoii? Beab oHa camMa TaK XOPOIIO IOPUT!

Bor nmenno! Tlotomy-T10 OHa M MpHMeHKHMa AN rallleHUsT [0-
YKapoB, 4TO Pa3BUBAET NPH IOPEHUHU TSXKeNbIH, He NOJIe p)KUBAL0-
Uil ropenus ras.

Korzia, Kak roBopsT, «BBIKMHET U3 TPYGLly, KOIAA 3aropurca
C)KA, HAMONHUBIIAA JABHO HEYHINEHHEIe ALIMOXOMBI, TO, KOHEUHO,
MOYKHO BJIE3Th HA KBy ¥ JIUTH BOAY B MEYHYI0 TPYOy.

OroHb npu 3TOM HOracHeT, HO IpPsA3HAST BOAA uepe3 MEYHGE
OTBEpPCTUE 3aNbET KBApPTUPY, a 9TO YAOBOJLCTBHE HE U3 CaMBIX
NpUSATHRIX,

Jlpyroe [eno, ecny B 3TOM cJlyyae BMECTO TalleHHs] BOJOH Ha-
4aTb Xeub B Ne4d cepy. TspKeNui#i CePHUCTHIA ras HamnmoJHHUT
ABLIMOXOABI M MPEKPATUT AOCTYN B HMX BO3AyXa, TaK YTO OTOHb
caM co60Kl MOracHer.

CpencrBo fanexo He BceM M3BEeCTHOE, HO 6€3yCJIOBHO BepHOE.

3EJIEHBIN JIEB

— He OuiBaeT seseHbIX JIbBOB, JIbBBI HKENThie! — CKa)KeTe BbI.

CoBepureHH0 BepHO. Moii JieB TOXKe, KaK BUIMTE, YKENThI, HO
OH Ceifyac To3eJieHeeT... OT cTpaxa
nepej YAYLUIABEIM [asoM.

51 BhIpesan Moero jbBa M3 KycKa
KapToHa Y BBIKPACUIJI PACTBOPOM Xpo-
MOB0-KUCA020 KAAUS, TONKUCICHHBIM
CONISTHOM KUCHIOTOH.

3a)KUran Ha Tapeike KyuKy cep-
HOTO IBETA, YBJIAXKHSIIO CJIerKa CBOEro
«JIbBa» BOJOI0, B36PLISHYB ero st
«bompoctiy M3 MyJbBepHU3aTOPa, Ca-
JKAI0 Ha TapeyKy M NPUKPHIBAK KOJI-
naKom (puc. 38); MOXKHO B3ATb, KaK
1 yKasaJl panblie, G0NbIIYI0 3aKyTI0-
PeHHYI0 OYyTBUIKY C OTpe3aHHBIM
JHOM.

JIeB «He BLIHOCHT» YAYITHBOTO 3a-  Puc. 38. Jles, mosenenesumuis
Naxa ropsiieit cepel ¥ BCKOpe CTaHO-  OT MeHCTBHA CEPHHCTOro rasa.
BHUTCS1 COBEPIUEHHO 3eJleHbIM.

UTO0 )Ke MPOMCXOJUT TIPH STOM? A BOT UTO: CepHUCTbIA AHFUA-
puj BOCCTAHABIIMBACT MCEAMYI0 XPOMOBYH) COAb 6 3eACHYN CKUCH
xpoma.
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BEJSIbIA CHETUPH

O Genom BOpOHe KaKIbl M3 Bac CNBILAN, XOTsl, KaKeTcs,
HUKTO TAKOI'0 BOPOHA He BUJE, a BOT 0 0eJloM CHerupe, rojarato,
BaM W CIBILATBH HE NPUXOAuJIoch. XOTHTe, NOKAKY ero?

BoT uyuesno 5Toil nepeneTHOd NTUUKYU € €e SIPKO-pO30BOH TpPy-
Ibl0 (Hapsiy caMmIoB; CHErMpHUXa 0[eBaeTcsl CKPOMHee: BCS B Ce-
pom). HeckosbKo jer oHa 6bUla MOMM JPyroM M yTellana MeHsl
CBOMMM «IIECHSIMH», UMHTHPYIOLIMMU CKPHUII HecMa3aHHOH! maBepw,
NOK2a He norubya »epTBoil OOUIMTEBHOCTH CBOEr0 Xapakrepa U
YKenaHusl BecTU Apy»Oy C OJHMM BecenbiM KoTeHkoMm. [locie
TOTO KaK 3TO «3HAKOMCTBO» COCTOSIOCh, MHE OCTajoCh TOJBKO...
HaOUTb M3 MOero maneHbKOIo Apyra uyueno. OHo ceifuac nociy-
JKUT Ham [JIsl J0Ka3aTeJbCTBA, UTO CHETHPU MOTYT M I[BETOM
OnpaBiaTh CBO¢ Ha3BaHue (TOJBKO HE YKUBDLIE, KOHEUHO).

CraBio €ro noj Kojamak, rae GbUl JieB, W NOBTOPSI0 OINBIT.

CoBepiueHHO 0esplM OH He CTajl, HO ero sipKasl Ipydb, KakK
BUZIUTE, T0Gesena.

B npaxktuke sTUM crnoco6om 00eclBeuMBAT [NTUYBH TMepbs
nepej OKpPacKoil MX B camble HeeCTeCTBEHHBbIE LIBeTa I yKpa-
IIEHHUA JAMCKUX IS,

A ofecriBeueHHbIe TNEPbs NPOMLIBAKOT B CIUPTE.

FA3 TYXJbIX SN

Eciu BaM cnyuvanoch pa3buth Tyxjoe siillo, TO Bbl 3HaeTe
3anax ceposofopoda, Tak KaK 0T ero-T¢ NPUCYTCTBUS B THHIOMIUX
0eJIKOBHIX BeWeCTBAX M 3aBUCHT 3J10BOHUE HCTIOPTUBIHETOCS
saina.

I'a3 3TOT He TOJILKO OMEp3UTENbHO MaxHeT, HO OH KpaliHe sij0-
BUT. OH WHOTIA CKOIUIsSIETCS] B CTOUHBIX TPY6ax U TOMY MNOJ0GHBIX
MecTax THUeHUs1 OpPTaHHYeCKUX OTOPOCOB.

Xumukam, paGorawiium B jjaGopaTopusix yacamu B atmocdepe
CO CJIelamy 9TOT0 ra3a, NPUXOAUTCSA OTAENLIBATECA TOJILKO T0JIOB-
HOH 6oibio, uHorga peoroii. Ho nabopautsl Bcerma npepgynpe-
YKIAIOT BlIepBole MPUCTYNAWIMX K pPaboTe € ra3oMm, UTo, KaK TOJbKO
OHM TepecTaHyT OLIYILAThL €r0 3JI0BOHUE, 3HAUMT AEJ0 IJIOX0 —
Ha/l0 HeMeAJIeHHO Oe)xaTb Ha CBEXUH BO3AYX.

ToBOPAT — «KJIMH KJIMHOM BHIIUKGaity. [lelicTBUTENLHO, IPOTHBO-
SIRUSIMM TIPOTUB OOJILIUMHCTBA ['A30B CHAY)KaT BEWIECTBA, CaMy II0
cebe sposuthie. He Bcerna Apa siia yCuMBAKT JielicTBUE JpyT
Apyra (xXoTsi ObIBaeT M 3T0), — UHOTAA OHM B3aWMHO HeWTpasiu-
3YIOT CBOe BpefiHOe ReiicTBue. Tak, NPOTUBOSAMEM IPU OTpaBJIE-
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HUM CEPOBOAOPOLOM CJIYXKUT HAll CTaph 3HaKOMBIE — siOBH-
TBIA XNOp.

HioxaiiTe XJOpHYI0 U3BECTb, €CIIM BIAOXHYIU CepOBOJOPOL.

3aMeTuM, YTO B XMMMUYECKUX JIaGopaTopusix Hesib3st o6oiTuch
0e3 aToro rasa. UMCTLIH CEPOBOROPON U ceprucmolli AMMOHUN —
Ba)KHelillIMe YKasaTelld cOCTaBa BellecTB.

$1 Gepy Ha KOHYMK HOXKA IIENOTKY UYEPHOTO IOPOLIKA CepHU-
CIMo20 xcene3d, BCHINAK er0 B NPOOUPKY 4, MPUIUB HECKOJBKO
KareJlb COJISTHOW KHUCJIOTGLI, MOCKOpee fepefaiw NPOOMPKY BaMm.
IMoHioxaiiTe, He MOJHOCA CJIMLIKOM GJIM3KO K HOCy!

He mpaBpa iy, naxHeT BOBCe He po3amu?

HAnoBuThlii cam 1o cefe, CepOBOJOPOR, Cropasi, pa3sBUBAeT TOME
He 6e3BpenHbll ceprucmoil 2a3. opuT OH, — a B cMecu ¢ BO31Y-
XOM B3pLIBAeT, — [0UTH TAK XKe XOpOII0, Kak Bogopon. PaGouue
nepej CYCKOM B KOJIOALIBI ¥ T. . MeCTa MHOTAA NpPeJBAPUTENILHO
OMyCKAT TYAa 3a»OKEHHYI0 CBeuy, Yro0bl UCIBITATh, MOXKHO JIU
TaMm CBOOOJHO JAGIIATH.

Karactpoduueckuif ciayuyall maccoBOTO OTpaBjieHUs] CEPOBORO-
ponmom mpousoiresa B 1896 r. B AHrINU NpU nocTpoiike Masika Ha
IHe OTHOTO M3 MOPCKUX 3aiuBOB. a3 co gHa Mopsi MPOHUK B
KeCcCOH, B KOTOpoM paboTaiio 35 yenoBek. Ceeur, OCBelaBIIHe
KECCOH, CTalli CBETUTDb 3€JIEHLIM IJIaMeHeM, Y pafouux 3aKpyH-
Jlach roJIoBa, UX CTaj0 TOWHUTE. OHU GPOCHIIACE U3 KECCOHA H
BCe CIACJIUCh, HO JOJT0 CTPajaly OT NOCAEACTBUU OTpaBieHusl.
Ha T1pu gust paGoThl NPUOCTAHOBIIIM, a 3aTeM agMUHMCTPAaLIUs
nocjana B KeccoH 14 Haufojee KpenkKux padouux. [lepex cambim
KOHIIOM CMeHBI CTPYsl rasa BHOBb XJIBIHYJIA B KeCCOH, CeMepHM
yIanoch CNacTuch, BoCeMb OLUIM H3BJIeYeHBbl B 0eCCO3HATENHHOM
coctosiHUM. OOMH M3 HUX OCJen, APyroi comen ¢ yma, ocranib-
Hble TOKe CTajid HHBaJUIaMU.

B mpe)kHee Bpemsi, KOTHZA ra3oBoe OCBellleHUe ellie He OBUIO
BLITECHEHO 3JIEKTPUUYECTBOM, OUMCTKA CBETUJILHOIO rasa OT He-
usbe)xHoll, HO BecbMa HeKeJaTeJIbHOW NpUMecH K HeMy cepo-
BOJ0OPOJA NPOU3BOAMIIACE CJIOXKHEIM XUMHUYECKUM IyTeM U BecbMa
yRopoyKana ce0eCTOMMOCTL Tasa.

U Bce-Taku 3TOT 3JI0BpEAHbIA ras yuyeHbie Cymeny CRenarb LA
HAac HeOGXOOMMEIM, TIPUMEHSIS er0, KaK S CKaszaj, B XMMHUECKUX
NaGoparopusx.

JLes0 B TOM, UTO BCe METAJUILI COEIMHSITCS C cepoil, Hasas
XapaKTepHble JUIl KAKIOI0 M3 HMX BelllecTBa. Ananusupys
KaKoe-1160 TeJsio, To-eCTh HCCIeaysd ero cocTaB, XMMMK JAeicTBYeT
Ha ero pacTBOP CepHHCTLIM dMMOHKEM U CepoBOJOPOJOM M MO
XapaKTepy NOJyyaeMBIX CEPHUCTBIX COeIMHEHUHN, WX PacTBOPUMO-
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CTH UJIM HEPACTBOPHMMOCTU B BOJEe M KHUCIIOTAX, 110 IBETY OCafKa
Y NPOYMM JIAHHDLIM BRIBOAUT 3aKJII0UEHHE, KAKUe UMEHHO MeTaslibl
M B KaKUX KOJIMYECTBAX BXOAAT B COCTaB JAHHOIO MUHEpaina,
cnjasa u T. 1.

He aymaiite, uto 3To mMeeT TOJIBKO HayuHblH, OTBJIeYeHHbLIH
uutepec. Her, npaxtuyeckoe 3HayeHHe ITUX PeaKLUil BEJIUKO U
B TeXHMKe M B 0QUIecTBeHHO! caHuTapuu. I'lpu ux nomomw, Ha-
npuMep, ONpPENeNIAT NPUCYTCTBUE SIIOBUTLIX CONed MeTalnoB B
PasIMyYHBIX NUIIEBHIX BeulecTBax U T. M. COBETCKUE XUMHUKHU He-
JAaBHO yKasaJId Ha BO3MO)KHOCTb NPUMEHEHHST CEPOBOAOPOJA INPH
NPOTPABJIUBAHMH CeMAH U LI 60pbOB ¢ OMYOM HAIUMX 3epHO-
XPaHUIHUI — aMbBapHBIM KJIEIIOM.

Hakonern, cnefyer ckasaTb, YTO CePOBOJOPOJ B COEAMHEHMH
¢ JPYIMMH BelecTBaMH BXOJUT B COCTAB HEKOTOPLIX 0C060 Iie-
ne6HBIX MuHepalbHbIX Boj (Mamecta M Ap.).

KOE-UT0 0 TPEXHBETHbLIX KOIUKAX

Kak 13 6e10i KOIIKY MO)XHO NOJYYUTb TPEXLBETHYIO, JA elle
C PHCYHKOM I0JIOC U NsSATeH, PACIOJOXKeHHBIX N0 BallleMy yKeja-
HUI0, JAa TaK, KaK OHYU HUKOTAA
He pAacHoyiarawTcst Y MUBHIX
KOLIeK?

Taxoe npeBpauieHde ocyiile-
CTBUMO TOJIBKO C KOILIIKAaMU, Bbi-
pesaHHBIMH, KaK U Hall «3eJle-
HBLIM JIeB», U3 KapToHA.

Bot 6eneHbkasg KapToHHAs
«KUCKay. CTaBJII0 ee HA TAPEJIKY,
Ha KOTOpOii HachlllaH KaKoHi-To
Puc. 39. ([Tpespamenue» 6enoli kow-  TPSASHOBATO-0eJBIA MOPOLIOK, U

KH B TPEXIIBETHY1O. NIPUKPBLIBAK CTEKIAHHBIM KOJI-
naxkoM (puc. 39).

Cmotpute. Hama Kolika npeBpaTuiack B TPeXUBETHYIO, ee
fenas miepcTka MOKPHIIACH YEPHBIMH M HKEITHLIMM TI0JI0CAMU.

[Touwxalite nopowoK. OH NaxHeT CEPOBOJOPOAOM. ITO —
ceprucmslll Kasbyull, coelMHeHHe, HeNPOYHOE HA BO3AyXe, MpHU-
COeIHsII0NIee BOY W BLIZeJslOllee KUCIOPOA, NOCTENIEHHO nepe-
X0[s1 B M3BeCTh.

B 6binbie BpemeHa, KOTAA cOLy MOJdydyaid U3 NOBAPeHHOH cou
JeiicTBreM Ha Hee cepHOU KUCIOTH ¥ JANbHEHIIMM [IpeBpalIeHUEM
CEPHOKUCA020 Hampus (2aay6epogoll coau) B CEPHMCTEIE, a 3aTeM
00XUIrOM € M3BECTHAKOM B YIJIEKUCHBI, — B KauyecTBe m060Y-
HOT0 NPOAYKTA TOJYYaNCsl CePHUCTHI KambLuii.
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J1ns1 cOJ0BHIX 3aBOJOB GH ABMSANCA TsKeAbM OpemeHeM. Crpoc
113 HEro B TeXHHKe Obili HEBEMUWK, W LigJjible TOPH STOr0 3J10BOH-
HOTO BellecTBA, CKOMHMBUIMCL HA 3aB0je, OTPABISUIM OKpPECTHEHIH
BO3RyX. B AHIVIMU CepHUCTHI KaiblMi COAOBHIX 3aBOJOB BhI-
BO3WIM HA CHeHaNbHLIX 6apiKax B OTKPHEITOEe MOpe U TaM TCIIUIIHU.

BriocjeCTBUH HAYYMJICh pereéHepupoOBaTk U3  CePHHCTOTO
KaNbLUs Cepy, a 3aTem Obld HafmeHbl nydiide cnocoObl MoOJy-
YeHUS] CaMoM COAbl, NPHU KOTOPHIX HMKAKUX OCTATKGB He TMOJY-
yaercsi, Heinemusisgi xumusi BooOie He 3HaeT «0TOPOCOB».

BosBpamatoce K Komixe, ITonocel Ha Heil Oblid HaHeceHH 32-
panee. Te, uro nouepHenu, ObUIM cleslaHbl PACTBOPOM YKCYCHO-
KUCA020 C6UHYA, TIOYKENTEBILIE — PACTBOPOM X/10pUCMOL CYPbMbL.
Qba pacteopa OeciBeTHBI; II0JJOCHl, HaHeCeHHble KHUCTOUKOMH,
TiocJe TOTO KaK OHW MPOCOXNH, ObUIM COBepIIEHHO He3aMeTHH,
f0Ka KOUIKa ocTaBanach benoil.

NPEBPAILIEHME BEJIONA KOIIKH B YEPHVIO

A BOT Apyrasi KONIKa, TO)K€ BhIPe3aHHasA U3 KapTOHa M TOXeE
denas.

Caxxaio ee B KOMIAHUIO C TPEXUBETHOM.

FlocmoTpymM, Kakoe Npou3o#feT NpeBpalleHue.

OxaseiBaercsi, OHa C7aja BCS COBEPilleHHO uepHoOil, 6e3 oTme-
THHBI, TOJBKO TeNEeCHO-PO30BRIA HOCHMK U SIPKO-KENTHIE TJasa
BLITE/ISTIOTCST Ba o0uleM uepHOM (oHe.

Ha 370T pas s NOKPHIA HOCUK KOILKY PacTBOPOM X.20pULHI020
Mapeanya, TAa3a — XA0PUCHIGIM KAdmueMm, a BCe OCTaJbHOE —
TEM YK€ YKCYCHO-KHCTILIM cBUHOoM (an!).

YKCYCHO-KUCALIH CBUHEll CIARO0K; pacTBOPSsACh B IKECTKOH
BOZE, OH gaeT ocafoK Oenoro yaaexkucaoeo csunya. Ganbcupuka-
TOPH! BHMH B KaNUTATUCTUYECKHX CTPAaHAX VYMTHIBAOT 00a 3TU
06CTOATENBCTBA U «CAAGPUBAKTY AN NPUJAHUS BUHY MSITKOCTH U
BKYCa JeIIeBbIe COPTa BHH CBMHIOBHIM caxapom. O ToM, KaK 3TO
OTpaXKaeTCsl Ha JKEAYAKAX ToTpeduTeneil, OHU He 3aAyMBIBAIOTCH,
ux Gonbule MHTEPecyeT NPUOHLAL...

B sTHX ¥ MHOIMX APYI#X Clydasix IOAMeCh CBUHLGBLIX COe-
JAMHEHMH K ODHIUEBBIM MPOAYKTAM M OTKpPLIBAET CEpOBOAOPOJ: OH
CPHIBaET ¢ HUX HEBMHHYIO 0Oellylo WM IIBETHY0 MacKy (TIpLMeHs-
10TCST HBETHBIE cOeIMHeHHs1 CBYHIA) U 00HApY)KMBAeT UX MOANMH-
HYI0 YepHYI0 HaTypy.

CBUHLOBLIE KPacKd — OffHA M3 [JIABHBIX NPOo{eCcCHOHAIbHBIX
onacHocTel AJist paGouux, USTOTOBJASIOMIUX MX, a TaKKe Mald-
pOB.
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¥ Hac npumeHeHHe M W3TOTOBJIeHME CBMHLOBBHIX KPacoK, Kak
BpefHbIX, ¢ 1930 r. COBepIIeHHO BGCIPEIEHO.

OTYET0 TEMHEIOT KAPTHHbI

[pe)xaye XyHO)KHHKHM, ¥ HE TOJBKO JOMOPOIUEHHBIE, MUCAJH
Npyu TIOMOWIM C6UAL06HIX beaun M JPYTHUX CBUHLOBBIX KpPACOK,
TEMHEeIOLIMX C TeyeHHEM BpeMEHU OT CepoBOJOpOia, — a OH B
HUUTO)KHBIX KOJUYEeCTBAX HMEeTCS B BO3JyXe MUNHIX MoMelle-
Huit. [Tepexuce 6000poda oxucisier oGpa3oBaBiiuiicsl dYepHBIH
CEepPHUCTHIA cBuHel B Oenblil — cepHOKUCAbLL.

OT cnemoB cepOBOIOPOZA B BO3AYyXe KOMHAT YepHeeT U Ce-
pe6po, MOKPBLIBAsACH TOHKHM CJIOEM CepHUCTOr0 cepefpa, JIeTKO
YIAJIAEeMOr0 MeXaHMUYeCKoH YUCTKOM cepeOpsIHEIX U3enu#l MedoM.

SametuM enle, yro fenass ¢uibrpoBaibHas Oymara, CMOYEH-
Hask pacTBOPOM YKCYCHO-KHCIONO MJIM a30THO-KUCIOro CBHHIA
(Bce conu 3TUX KUCTOT PAacTBOPHMEL), CYMHT XOPOIUM flOKa3a-
TeJIeM HPUCYTCTBUSA B BO3flyXe cepoBofopoja. Tam, TI'ie OH eCThb,
6yma)kKa yepHeeT AaKe TOrja, KOFa camoe UyTKoe OGOHAHME
HEe B CMAaxX OLIYTHTb €ro 3amax.

HEMHOI0 MCTOPHHU

ANXUMHKY YTBEPXIaAM, YT0 WX HAyKa BOSHHKJA B Mudude-
CKOH  ATnauTufe, HEKOY[a TMOTIOINEHHOM OKeaHoM CO BCeMY
ceovMMu ofuTarensmu. ATiaHTam, fiKoObl, Obla M3BeCTHa TaiHa
NIPEBPALIEHNST BCEX METAJLTIOB B 30J10T0. MHbie IIM emle Aanbiue,
yBepsist, YTO eflfe «IPAPOAMTENLY BCETO YesioBeuecTBa Aam i Ipy-
THe Bubnefickue nepcotayu — Aspaam, Monceit 1 npogue, Gblid
JIPUYACTHE! K JeAAHUI0 B0JI0TA.

Bce 3T# CKa3Kky HPUAYMBIBATHCEL B CPeAHUE BeEKa, a crapeiinmie
NHCHMEHHHE HCTOUHMKM, YKAsbiBalOIiMe HA 3HAKOMCTBO C XUMH-
YeCKHMM TpOI{eccamy, OTHOCATCS K TPeTbeMy BeKy Hallell SpHI.
710 eruneTcKye nanupychi {PYKONMCH HA meprameHTe), XpaHs-
mmecst B Hugepnanackom mysee B Jleiinere. Mx cobpan B Erunte
B Hayajle Npouijoro BeKa ofuH iBeA. Uactk MX U3BJeucHa U3
rpoouuny ®duB. B HUX NPUBOISATCS PeleNTH 3aKaJKU METAJNIoB,
M3TOTOBIEHHA CTEKJA, UCKYCCTBEHHBIX [JPArOLEHHBIX Kamied u...
Pa3sMHOMKEHHUST 30JI0TA.

HpeBraue erunTsiie ObUIM HETJIOXHMYM XuMMKaMU. OHU 3HAIM
MHOI'0 PAasAMYHbIX XMMHUECKHX COeJMHEHH# U yMeNno NoJb30Ba-
JIUCh MMM KaK JleKapCcTBaMK, KDACUJIbHBIMU TUTMeHTaMu, 1yOuib-
HBIMM BEHIECTBAMM, IUIABHSMH B MeTalJyprayM MH... KaK sAnaMu.
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Knarea HeodUTOB, NPUCTYNABUIMX K UIYUEHHIO OKKYJILTHBIX
1ayK (K KaxOBbIM OTHOCKJIACh JOJIF0E BPeMs U XHUMHS) JIHCTOM
NePCHKOBOIo AepeBa BechbMa 3HameHaTeslbHa. IlepcuKoBmif mucr
OB1T CUMBOJIOM MOJIYaHUA. J106aBiio — BeYHOI0, TAK KaK B KOCTOY-
Kax MepCUKa HaXOXUTCS (XOTS U B e[lBa YJIOBHMBIX KOJIHUECTBAX)
OfUH U3 CUNbHeHIUNX SINOB — CUHUABHAA KUCAOMA.

He ei0 nu 3acTaBisuld €THIETCKUE yKPelbl HaBCerja YMOJIK-
HYTb HEOCTOPOIKHOTO, BBIAABIIEr0 Kakylwo-HuOyab TaiiHy Herno-
CBSIIEHHBIM?

Camoe c0BO XUMUST TIPOMCXOAUT, KaK JAYyMalOT, 0T BPEBHETO
jiaseanusa Erunta: crpada Komu wnuv Xsmu. Tam BO3HUKIA 3Ta
jlayKa elmle B Te BpeMmeHa, Korja Bcs EBpona Oblla MoOKpuiTa
NEepBOOBITHRIM JIECOM, CAYXUBILMM yOe)xuiueM ANsl JUKHX 3Be-
pel ¥ He MeHee IUKUX JIIOACKUX OpPA, 3a[0Ar0 0 BOSHHKHOBEHWS
KyJabTyp dJuiansl u Puma.

BosMo)XHO, BHpOYEM, M JPYroe MNPOUCXOXKAEHUE Ha3BaHUs
HayKHU 0 BeulecTBe—XUMHUK. OHO MOTJIO NPOU30KTH U OT IpeyecKux
¢J10B: 6O OT CJIOBA Yvmes —- COK, JIUGO OT Yé® — JIHTb; HO BO
BCAKOM cllyyae XuUMUs M ApeBHHH EruiieT TecHo CBASaHL! APy C
JIpYToM,

Bory AmmoHy-Pa Obln [0CBsAUIeH 3HaMeHUTHH XpaMm B oasuce
CuHax, nexasitem B JluBuiicRoM nycToiHe. MuorouucieHHnle Ka-
paBaHbl MaJOMHUKOB MOCEIMANH XpaM, U HOMET BepOJIOAOB Ciiy-
YU UM TORJIMBOM B XOJIOAHBIC HO4YM. M3 cayat, ocrapaBuieiica or
3TOT0 TOIUINBA, TOTOBUIM JKpenbl XpaMa 0co0yio JIETyuyio collb
AmMmoHa.

Orcofa ¥ HNPOM30LINO HAasBAHHE aMMMAKA W €ro CoefuHeHui.

JelCTBUTEILHO, aMMHUAUYHbLIe COCIMHEHHS] BBIIENSIOTCA M MoO-
I'yr ObITh IOAYYacMB! NpY cyXxol HeperoHKe OpraHUYeCKHX Be-
HIECTB M UX 0CcTaTKoB. ITo3)Ke 9TU COefuHEHMsT CTAIM AOOLIBATH B
foNBIIMX KOJHMYecTBAX NpH neperoHke yris. Celiuac ofHO U3
aMMBaYHbIX yAo0penui, urpamoinee GoJIbIIYIO POJb B HHTEHCHBHOM
CENbCKOM XO03AMCTBe, CEpHORUCAbIT AMMOHUD, NOJNYYAIOT U3 OT-
XOJSIHMX Ta30B 3aBOJCKUX neueli, — UHTEPECHbI NpUMep YyTHUIHN-
3auyd OTOPOCOB NIPOM3BOACTBA!

C xnopHucTOif CONMbI0 aMMOHMS, HalATHIpEM, MBL MMENN YHKE
criydail 03HAKOMHUTHCST [IPU MEPBOM K€ ONbITe, OMUCAHHOM B 3T0#
KHHre.

MbI nonyuuniy ee B3auMOAeHCTBYEM AMMHMAYHOI'0 Ta3a M NapoB
CONAHON KUCROTHI (XJIOPOBOAOPOAA). VI3 Hee-TO HArpeBaHueM C
rauieHoi u3BecThio (MHAPATOM OKMCH KaJbLMsl) M TONYYamT am-
MHAaK B IIKOJIbHBIX onblTax. [Ipufop mns 9TOro HHUueM, Kpome
PaCHOJIOMKEHUs COCY0B, He OTNHYAEeTCA OT anmapara jijis Noay-
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YeHusl xyopa. TaK KaK aMMHAK HECKONBKO Jierue BO3AyXa, TO
cOOpHBIF COCYR NpH 3TOM IMOMELIAXT OTBepCTHEM BHU3. MorxHo,
EMpoueM, CobUpaTh ero M moj BOjOH, TOJMLKO MOCAeRHSAS NOJIYKHA
ObITH TMPU 3TOM CHIILHO HAarpera, TaK Kak B XONOJHOW BOje ras
npeKpacHo pacrBopum. HeynoGcrBo ke  mociegHero croco6a
SICHO : PacTBOPSISICh B BOJE, aMMHUAK Oy AeT BHACNSTECS HE TOJILKO B
COOpHBIA cocyn, HO U NPSIMO B OKpPYKaiouuit BO3TyX M3 BOAHI,
HaTOJIHAWLEH HeBMAaTUYECKYI0 BaHHY.

Muoro mnpome 6paTh AJIS CIBITOB
roToBrili ammuak. Ero BopHbi pac-
TBOP, KaK s y)Ke roBOpHJ, Ha3H-
BaeTCS HAWATHIPHBIM criupToM. OnsATh
yKe IIpeHeyjauyHoe Ha3BaHue: co Cup-
TaM¥, Kak TIOHHMAIOT 3TO CI0BO XU-
MUKH, OH Huyero oGIiero He yMeeT.

B 1898 r. 3uamenuTwiii aHryni-
ckuit xumuk Kpykc rposun yesose-
4eCTBY OJIM3KUM HACTYTIIEHHEM (a30T-
HOro roJiofan, B pesyJistare UCTOLIE-
HUA 3saneked Unauicko# CcenuTpol.

[lepcnexkTyBa rpo3Hasi, A30TUCTHEE
CoeJUHeHHST HeoOXOMUMBI UCTOLNEH-
HHEM TIOJAM KaK HCKYCCTBEHHOE yJ0-
Openne; (e3 az0TUCTHIX coeMHeHUit

N NPUXOAMTCA OTKA3aTbCs OT OFHe-

Puc. 40, Hobupanue ammuaxa, CTPEABHOTO OpyX(Msi, TaK KakK B CO-

CTaB BCEX BUJI0B NOPOXA BXOAMT a30T.

MbICAHMO 11 IS KaNHUTARUCTHYECKNX TOCYAapCTB TaKoe HACHIIb-
CTBEHHOE pa30pyrKeHue!

M muicab OyprKkyasHbiX XMMUKOB 3apaboTaja B HalpaBleHUH —
KAaK HCH0Tb30BATH 6e3rpaHuyHbiii, 3amac cBofojHoro asora B
OKpY>KawilleM HAC BO3AYMHOM eKeaHe, KaK COeUHUTHL €ro, Ha-
MpUMEP, C BOJOPOAOM, NPEBPaT¥B B aMMMAK, U3 KOTOPOIO YiKe
JIETKO TIOJYUYUTh JpYyrue COeAMHEeHMsT a30Ta?

UT0 a30T HEMOCPEACTBEHHO COEIUHSCTCS ¢ BOEOPOIOM B aMMHAK,
3TO-TO AABHO 3HAAH, HO TOJbKO.,. NpH OOBIKHOBEHHOH Temnepa-
Type TaKasg peakuusl NPOTEKAeT TroxamM, a NPH TMOBLILICHHOMH
JAeT HUUTOXKHBIM MPOLEHT BBHIXOAA aMMHAKa.

Bripyunnu katanusaTopsi. YCOBEpUIEHCTBOBAIO MPOLECC MOBLI-
LieHHOe JAaBieHve. B NPUCYTCTBHM coefuHeHNil ypaHa M IpH
gapneduu B 200 atsocdep yaanoch yepes 10 mer mociie UCTCPH-
yeckO# peuy Kpywca nonyuntb nepsbie 10 Ky0. ¢cM >KHIKOTO
aMMHaKa,
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Cefiuac npOW3BOACTBO AMMMAKa CHHTCTHYECKMM MYyTEM HieT Y
Hac B 3aBOACKOM MacurTale,

XHMHYECKOE XJIEBONEYEHUE

B cyuHocTd TOBOPSt, BCsIKOe Xe(omeueHye CONPOBOYKAACTCSA
HENBIM PAXOM XUMUUECKUX nponeccoB. Tlogbem KUCAOTO TeCcTa —
PesyNbTaT KU3HEAEATEJBHOCTH APOMOKeBHIX TPHOKOB, mnpeBpa-
IUAIOMIMX CaXapUCThie BELUECTBA TeCTa {QeKcHnipo3si) B CIUPT U
yrojbHuli anruapuf. Ilocnennue, Bbigensisicb M3 TecTa, JAeNaloT
X7e6 PHXJIbIM, MOPUCTHIM, YA0GHO TepeBapUBAacMLIM HAIKM Opra-
HusMoM. Tak Kak ¢0CTaB M KauecTBO {IPOJAXKHBIX APOMOKeH ja-
JICKO He Bcerja OfMHAKOBEI, TO NPW 3TOM TPYIHO OBIBaeT TOUHO
yrajaTb Bpemsi, HY)KHOe LA 1ogbeMa Tecta. MHorga oHO M co-
3CEM He BCXOJUT, «CafUTCs», KAK FOBOPAT, JaBasi IUIOTHBIHA, Tpy-
Auo nepeeapumblii xne6. I'opasgo npome, ynobHee W uuiie 3a-
MEeHUTh UBLIX ra3oobpasopareneil «NOPOIEKOM JJis IEUEHUsI.
AT0 NBYYIAEKUCHHIH aMMOHM, Pa3narawiuiics BoO Bpemst Nede-
HUA xne0a Ha neTyuuit aMMMAK W yroAbHBIH aHTUAPHI.

Tako#t cnocol npuMeHseTcs B GUCKBUTHOM ITPOM3BOJCTBE.

HMOMAIUHHA OFHETACHTEJD

Vnycrume oroHb —— TPYOHO noTyiuuTh. [ToaTomMy Ha cayuail
no)Kapa CJefyer Bcerjga MMeTh IOJ PYKOH CpepcTBO AN Ipe-
KpameHuss ero B CamoM Hadale.

Benpo Boapi?

Jla, BO MHOFHX CJIy4asix 3T0 CPeACTBO OTJIMYHOE, HO HE BO
pceX. BCHBIXHYBHIMHA COIMPT, KePOCHH, OEH3UH, M T. H. BOXOH He
3aracuilib: OHM BCIHXUBAIOT HAJ Helo, MIPOJOIKAsA ropers. Crpam-
dBle N0)Kaphl Ha He(TSIHLIX IPOMBICAI2X FACST He BOJoH, @ eCKOM.

To)xe Xopoliee CpejcTB0, HO TOKe He Bcerga yaoGhoe. He
JIEp)KATH JKe B KoMHaTe 604Ky ¢ neckom! J{a u Tshxen o, — obpa-
MAThCS ¢ HUM HeyZoOHO. OfHaKo, TIpY XUMMUYeCKUX paborax,
TPeOYyIOIMX HarpeBaHMs Ha CIUPTOBOM JIaMIIOUKe, PeKOMEHyeTCs
MMeTb MOJ PYKaMH FIIMK C ECKOM, UT00 [acuTh UM pasnuBluniics
W 3aropeBuiniicss cnupT. To HKe MOYKHO NOCOBETOBATL BCeM, MMEI0-
TH¥M €0 ¢ IpUMycamu # T. II. npubopamu.

Ha gem ocHoBaHO ramenue noapos? Kak s1 ye rOBOPMI,
pacCKasniBasi 0 rameHuu ropsimeit cepoli 3aropesiteiicss B IbIMO-
X0aX CaXKH, — HA NMPEeKP2LIeHUH NOCTyIla Bo3ayxXa K OrHw. B
OTHETACUTENSAX 3TO AOCTUraeTcs OLICTPLIM BbIICJIEHHEM 3THMH
pubopamMy yroJibHOr0 aHTHAPHIA.
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Dez o0rTkasa pafoTaeT CHISIHKA € HAMATHIPHLIM  CHHPTOM.
Ero Bcerja Hajgo umers B AOMalliHe#t anTeKe W ISl HeliTpanusa-
LMY KUCJIOT, U JISl BBIBOAA YKUPHBIX NIATEH, U B KauecTBe Camoro
JelIeBOT0 M BePHO AeHCTBYIOIEro OrHETYIHHTEJIA.

OT BBLICOKOH TemnepaTypn IJITameHW aMMUAK BbIIENSETC W3
pacrTeopa W OTHeldAeT [opsiliee TeJo OT OKPYIKaloulero Bo3Jyxa;
CaMm jKe OH ropeHHst He NOAJEPIKUBAET.

Tasipure: B COCY/l ¢ aMMUAKOM 31 ONYCKAK0 3aMOKeHHbI 0rapox
CBEUH, — OH TacHeT.

OjHaKo He CTPaHHO JIM: Be/lb caM-To ammuak roput! Hobasiio:
He B BO3JyXe, a B YHCTOM KHUCIOpOje.

ONACHOCTb BE3OIACHBIX BEIECTB

YKenrosaThil pacTBOp, KOTOPHIM Ha OJHY WieCTYI0 HamojlHEHa
3ra npobHpKa, — pacTBOp u0da B PACTBOPE UOOUCHIO20 KAAUA.
Jonueaic MpobUPKY [0 TOJOBHMHBI HAMIATHIPHBIM CIIMPTOM, OT-
QUNLTPOBBIBAID Yepe3 {IPONYCKHYk Oymary o6GpasoBaBuiniics
YepHbl 0CAJ0K U TOTYAC, MQKA NMOPOUIOK ellle He npocox, Gepy
0T GusIBTPA € 0CAAKOM HeGOnbILYIo YaeTh. € wac ee Syper BlONHe
7I0CTATOYHO; OCTaabHOE BHIOpachiBalo B BeApO ¢ BOAOI0, Kylda 3t
CAMBAI0 HEHY)KHBIG PACTBEPH!, OCTAIOWMEC HOCHe HAMIUX OMNBITOB.

TMonyTHo 3ameyy, UTO BLUIMBATh HX TOTGM Haj0 KyAa-HMOyIb
Tiofgasnbnle, rae Gbl HMH HE MOT/M OTPaBUTbCS JOMALIHKE >KUBOT-
Hbje MJM OTANB, HO OTHIOAL He B PAaKOBHHY BOJAONPGBOJA, 0OCO-
OeHHO eCAM PeaKuUs UX KHCIIad.

Kytouex elie Biaa)xHoil fymaru, NOKPBITHIT YePHLIM ITOPOLIKOM,
KNagy B yronok Ha mony. He noaxonute K Hemy OIOM3KO M He
HDIYCKAKRTEe K HeMYy KOUIKH WHI cobaKy.

IMogo>kaaB, MOKa TOPOMIOK NPOCOXHET, H3AMU FYCHHLIM Ie-
poM, NpUBS3aHHBIM K JUIMHHOM NaAKe WM 110710BOH 1ieTKe, Clerka
NpPHKACAlOCh K Hemy.

Kro 6b1 nogymasn, 4o B3puB Oyjet Tak cunen! Q6parure BHU-
MaHWe Ha (HOJIeTOBBbIN map, MOAHSIBIUMIiCA Ha MecTe B3pHIBA.

Ja, B3puiB CUIbHEBLA! ITO OblI0 OHO U3 CHAbHEHIIMX B3pLIB-
yaThiX CoeguHeHu# asora — woducmei asom. Hano 3ameruTs,
UTO @30m, TaKOW HeBUHHBIA, Taxo# WHIMdepeHTHHIH B cBOGOX-
HOM COCTOSIHMHM T'a3, BXOJWT BO BCe B3phIBUATHIC BeilecTBa. Bep-
Hee CKAa3aTb, CBOMCTBO TAKUX BeILECTB MOMEHTANIbHO Pa3jiararhCs
Ha mpocTefie COeTUHEHUS 33BUCUT HMEHHO 0T MNpPHUCYTCTBUA B
HUX aszoTa. OH He «TIo6UT» BCTYNATb B COLIMHEHMS € APYTrAMU
BeHieCTBaMU U IIPH NepBoit BO3MOYKHOCTH X NoKuaaer. Mol 3naex,
YT0 OH He MOJJep)KUBAeT JBIXAHUSI, — OTTOrG-TO €My M [aiHl
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KAMYKY  «a30T» (ro-ectb OemkusHeHHol). Ho wax ona oumni-
vouna! Kax pas maofopor: Hem mcusuu 6e3 asoma. Opranuye-
€K¥e BEIEeCTBA MOTYT U He COJEPIKaTh ero, HO B OPraHH3MaX OH
afnzarenbHo Haxopuresi. [loToMy-To 6GejikoBble Tena HHaue U
HA3BIBAIOTCS a30TUCTHIMU. VX OoJblife B OPraHM3Max >KUBOTHBIX,
“feM B opraHusmax pacreHuil (3a ucwiwouenvem rpu6os), Ho Ge3
WX HEMBICIIUMO CYIUECTBOBAHME M TeX M JPYTHUX.

Uro KacaeTcss (MONETOBHIX NMApoB, Ha KOTOphie 51 06paTHi
vatie BHHMAHKHE, 3TO — Tasoo0pasHuiii wox. Eciau Bam yHacrcs
JoctaTh B ANTEKAPCKOM MarasyHe HoJ He
& pujie O0BIYHOW THHKTYPHL, TO-€CTh CIUPT-
HOLO pacrBopa, a B (opMme KPUCTATIUUECKUX
cépoBaTelx uellyeK cj1afo MeTaIMUYeCKOTO
{ifecKa, TOJIOYKUTE HECKONBKO TaKUX KpHU-
€1aJIIMKOB B TOHKOCTEHHYW Konly, 3aKpbl-
Y10 TIpobKeH, U Crerka moxorpeiire B ruia-
MeHu crupToBoit nammei. Harpesaiire ocro-
poxHo (puc. 41), Bpamas koaby, yrobbi Bce
Juio ee Harpesasnioce pasHoMméepHo. Konba
AATIONHMUTCST ra3006PASHEIM MOJIOM  BEJIMKO-
JICMHOro (PMOJETOBOTO 1iBeTa (OTCIONA M Ha-
3BAHEME ATOTO OSAEMEHTA: (MON» 3HAUUT —
fuonerosnif). Ha  xomopuslx  cTeHKax
ropaa kol ¥, H3 OCHOBaHMM NpPeOKY OH
OCSIRET MeAbualimumy GiecTsgMu KpUCTan-
JUKaMy. OmBLIT MOXHO TIOBTOPATL CKOABLKO
yronﬂo pas. Puc. 41. Tosyuenue

Cnpsiupre Kyaa-subyAp xonby; npm ciy- ra3000pa3uoro Boga.
yae yauBUTE OSTHM (OKYCOM CBOHX Jpys3eid.

ToAbKO ANA TOTO, qToﬁbl TIOMHHTE, 4YTO Ko0ji06a He mycTas, Ha-
RyeitTe HA Hee GUICTHK C HAAMUCHIO: «HOMY.

To >xe camoe B3PLIBUATOS BELIECTBO, KOTOPOE s IPHUIOTOBHUI
fiepej, BamM, HaeT COCRMHEHYE HAUIATHIPHOIO CNMPTA € MOAUCTOH
TUHKTYpo#. Y Ta M Apyras »KUAKOCTH ABISIOTCS OOLIMHLIMA J0-
MauIHUMH cpencTBamu. I1ycTb 9TO MOCHYIKAT BaMm IPeROCTepee-
HUeM: He 3Has XMMUM, He IbiTaliTech CAMOCTOSTENLHO, HA0OyM
u3yyarb cBoHCTBA BeLiecTB.

[oBops 0 Mozle, OTMETHM OJUH KPYMHBIA ycreX COBETCKOM Xu-
mud. Hoxn, Bcerfa OolBHMH NpejMeToM MMIIOPTA, Telephb I1o7y-
Y3eTCsl y HAC 3aBOJCKUM ITYTEM KaK U3 MOPCKMX BOJODOCIHEH, TEK
¥ H3 BOX, CONPOBOXIAWUINX He(TEHOCHBHIE MeCTODOKIEHHS. A
HOA — Mpenapar He JeHieBulif, U OCBOOOM(IEHHWE OT ero Hm-
10pPTa —— 3TO KPYNHAsA 3IKOHOMHSI BaJItOTHI!
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B3PbIBUATBHIE BEWECTBA

Bel yoxe 3HaeTe, 4To XUMHUECKHE PeaKIMH, CONMPOBOIKAAIIINECS
0cB0O6OXKIEHMEM SHEPrUH, HA3bIBAKTCA dK30Tepmuuyeckyumu. Ecnu
9K30TepMUYECKAs PeaKUWs TMPOTEKaeT B TeueHHe BeCbMa KOPOT-
roro pemenu (ot 0,0001 mo 0,01 cekyHIR) M CONMPOBOWJAETCS
Bhifie/ieHUeM 3HAUMTeNbHOT0 KOJMYeCTBA SHEPIuH, TO TOBOPSAT,
YT0 OHA MPOMCXONUT CO B3PHIBOM.

B3phbiB — 3T0 MOUTH MrHOBEHHOE MpEeBpalleHUe B30PBaBINEroCs
BELECTBA B I'a3bl BHICOKOM TEMIEPATYPHI, C CHJIOW CTPEMSILHECH
pacuMpUTLCA U COKPYIIAOIMe BCe NMPENATCTBUS K STOMY paciliy-
peumio. Temneparypa NONVYAIIIUXCA Fa3s0B MOXKET JIOXOAUTH
Jo 3000°, a yBenuueHue NepBOHayanbHOro obbema Ao 900 pas.

XuUMHyecKye peaxkuuyl Npu B3pbiBe CBORATCA NHO0 K passoxe-
HMIO CJIO/KHOTO BEHIeCTBA Ha (oJiee nPOCTHE, NHGO K Cropasyio ¢
006pa3oBaHUEM Ta3o0B.

XumuuecKye COeJUHEHHS M MX CMeCH MOTYT B3DHIBATH: Camo-
NIPOU3BOJILHO, OT AeliCTBUSA CBeTa, HArPeBAaHHs, UCKPHL, ylapa |
OT [eTOHalu#. JleToHauws —- 3TO B3PHIB MPOM3BOJLHO 6ONHHIOrO
KOJMYecTBa JaHHQTO B3PLIBYATOTO BEUECTBA OT B3pHBA Majoro
KONUUYeCTBa JPYroro B3PbIBUATOrO BEIHECTBR, HA3bIBAEMOr0 UHMU-
HUUPYIOLIM.

Jlanexo He Bce BRIIeCTBA, CNOCOOHEIE B3PHLIBATECS, NMPUMEHS-
I0TC51 B BOGHHOM JeJte W TexHUKe. [TpuMeHsI0TCS JIMIUb Te, M3T0TOB-
JleHue, XpaseHue, TPAHCHOPT ¥ TNpUMEHeHHUe KOTOPHIX OTHOCH-
TensHO fe3ofmiacHbl, OTHOCUTENBHO, HGO eCTh TOMBLKO 0HO Ge3onac-
HO€ B3pHIBUATOEC BEIECTRO — CMECh YKUAKOTO0 KUCI0PO/a ¢ YroabHOH
npIb10. Er0 maTpoHb! FOTOBSIT HENOCPEACTBEHHO TepeNt B3PHBOM H,
€¢I TIoueMy-au60 B3PHIB HE MPOU30ILEN, KUCHIOPOA BRICTPO UcHa-
PSIETCS, U OCTAETCS TOJIBKO YIOJb, KOTCPHI B3OPEaTh HE MOIKET.
Y Hac OKCHIMKBUT WHPOKO HPUMEHSNCS INPH NOCTPOiiKe 3HaMme-
nuroit Huenposckoit T'IC, Bce ocrannHble npuMeHsieMble B TeX-
HUKE B3PbIBYATHIE BelecTBA 6€30TIACHB! «TIOCTOABKY — MOCKONbKYY,
Y B3PHIBHI 3aBO0B, UX U3rOTOBAAIIMX, U CKAANOB, B KOTOPHX
OHM XpaHMuch, B 3anajfHoii EBpone ciyyanuch HeOZHOKPATHO.

B 3aBHCUMOCTH OT CKOPOCTH TPOTEKAHUsI TIpollecca B3PHIBA,
B3pHIBYAThIe BEIIECTBA MOYKHO PasfuTb Ha TPU rpymnmbl: MHULU-
UpyIOlife, Kak Ipemydas pPTYTb, B3PHIBAIOIWE MOMEHTANBHO M
BLISHIBAKOLIME B3PHIB APYFUX BeuIeCTB; OpH3aHTHbIE, Kak HUTPO-
IJHILEpHH, B3puiBarOme Bcel maccoil cpa3y M NpoU3BOIAILME
pasapofnsiomee neficTBUE, U MeTaTeNbHLE, CrOPAloilMe XOTS U B
HUYTOXKHYIG 010 CeKYHAB!, HO Bce ke He Bceil maccoit oxHoBpe-
MEHHO, M OKAa3hLiBale, KaK {IopoX, MeTaTeibHOE JelicTBue.
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J1s1 pasnuuHblX TeXHMYECKMX UejieM UPHAMEHSIOT Bellectia
0a371MYHOM CHIBl U KayecTBa B3phiBa. Henb3s 32psAMTbL TMyUIKY
YIHTPOTJIMLIEPUHOM, — OH B30PBETCS TaK ObICTPO, UTO, €llie He YCIeB
PHITOJIKHYTh M3 Hee CHapsal, pasHeceT B KYCKH CaMylo NMyIUKy.
{1, oGpatHo, MIoX 0BLIKHOBEHHBIH UepHBI NOPOX AJS TYHHEIb-
HHIX ¥ FOPHBIX pafoT, TAK KaK I'aspl, UM pasBHBaeMbie IIPU B3phIBE,
HanpaBsITCA B MECTO HAWUMEHbLUEr0 CONpPOTHBIIEHHUS, a He pPaso-
PBYT Ha KYCKHU CKaJy WM CIOW KaMeHHOTo yriis. B sTom ciyuae
YMECTHBl MMeHHO OpU3aHTHHE BeUIECTBA.

TIpuMeHeHHE B3PHIBUATLIX BEHIECTB B BOEHHOM [iejie Bam, KO-
fle4HO0, K3BeCTHO. MeTaTeNbHEIE MPUMEHSIOTCH [Jis 3apsfa OTLHe-
CTPENBHOT0 OpY)KHs, a OPH3aHTHRIMY HAYMHSOT MUHBI, $yTack U
APTUIIEPUACKUE CHAPSALBL.

Ho npeacrasnsiete nu Bbl cefe, KaK HIMPOKO TPUMEHSIIOTCSA
33pLIBUATHIE BEilleCTBA B MHPHOH TeXHHKe?

3HaeTe N4 BB, YTO Y HAC OHM NPUMEHSIOTCS B KAMEHHOYT'0JbHBIX
XOMSAX M PYMHMKAX, MPH COOPYKEHHHM JOpOr W TyHHedei, 1pu
11afiobHoCcTH GHICTPO yAanuTh GOjIbUIMe MAcChl 3eMJIH, AJIs1 Kopye-
BaHUS HHEH, JUIA pasfioMa JefsiHbIX Hojed APKTUKK, B3pHIBA
JIeASIHLIX TOP Y 3aTOPOB W NIp. U 1p.

KTO0 U30BPEJ NMOPOX?

Crapefiniee B3pLIBYaTO€ ERIECTBO — 5TO YepHBI NMOPOX, CMECH
Kanuesoit cenurpsl ¢ cepoit u yriem. Cenurpa — coNlb a30THOM
KHCNOTH, 60raTas KUCNIOPOXOM, KOTOPHE M COKUraeT cepy H
yroib. B pesynbrare B3phBa NMOPoXd NOAYYAIOTCA asul: as3o0T,
YTOAbHbI AHTHAPH/, CEPHUCTHIH a3 U TBEPHEbIA CepHMCTHIL Ka-
@i, KOTOPHIt n o06pasyer AbIM.

TTopox, Bepositao, 6w u3o0pereH B Kurtae. TIpumeHsicst oH
TaMm Ay QelicpBepKoB M Ha BOHHE I yCTpalleHUsA HeNpUATEsI
rpoxoToM B3pmiBa. TonbKO BHepBHe B 1259 r. ¥M cranu sapsi-
aTb «OTHEHHBIE KOIIbsly — NPoobpas COBPEMEHHOTO DPYKbs.
Owono 1290 r. apabul 3aMeHUNIM KATallyabThi U OaJIMUCTH, pa3bu-
BaBIIHE CTEHBI OCAKJAEMBIX Kpernocredl ypapamy KamHei, myul-
KaMH, BbIOpachBABIIMMM KaMeHHBIE siapa. 3HAMEHUTHI cpenne-
BeKOBOH anxumuy Pomuep bexon B 1284 r. onucay U3roToBIEHHE
nopoxa, Ha YTO0 COBPEMEHHUKM He 06paTHiyv BHUMaHHUs. JlereHja
TIpUMucEIBAeT H300peTeHHe nopoxa B EBpome «Gnarouectusomy»
MoHaxy Bepronpay UlBapuy, U Ha ero poavHe HeMUpl JaXke mo-
CTaBMJIM DAaMSITHUK 3TOMY «0JiarofleTesiioy 4YeJloBeuecTBa.

A Brpodem, nopox, AeHCTBUTENBHO, SIBUWICS OJ1arofeTesbHLIM
n300peTeHneM Jinisl CPEFHEBEKOBHIX TOPOXKaH, YTHETaeMbX deoja-
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JlaMM. JHTeNbC yKasbiBaeT, YTO B OTHECTPENbLHOM Opy)kuu Gyp-
YKyasusl Halina Xopoiuee cpeicTBo GopbObl ¢ (eofann3mom.

Ha npoTrspieHrn 1oyt mATH CTONIeTHH NMopoX ObL1 eJHMHCTBEH-
HbIM B3DLIBYATEIM BEIECTBOM, MPHUMEHSIBIIMMCS B BOEHHOM Jelie
M B TexHuKe. Jlyyiye ymbl paboTany Hajg yCOBepHIEHCTBOBAHUEM
ero COCTaBa, He MNbITAsICh NPUMEHKTHL KaKue-nubo Apyrue B3phiB-
yaThle BeUeCcTBa.

Bo Bropoil 1onoBHHe MPOHUION0 BeKa JeI0 Pe3KO U3MEHMJIOCh.

B 1845 r. Illenebaiin nonyuusn kyaa Gosee CHIbHOE Bell[ecTBO,
4eM MopoX — 00paboTaHHyI0 a30THOH KMCJIOTOM KieTyaTKy, nupo-
KCHJIMH, a Tpemst rojamn moxe ComOpepo HHUTpUpOBaN TiMIle-
puH, NpeBpaTHB €ro B CTPAWHBIA HUTpOrIWUEepUH. OIHAKO 9TH
HOBble B3PKHIBUATHIE BEUIECTBA OKA3AJMCh Y)Ke Yepecuyp B3phiBYa-
THIMU M B3PLIBATH, KOTAA HEe HAN0, YacTO NPHU CAMOM H3rOTOBIE-
HiU. 3aBOALI, MBITABUIMECS] MX IOTOBUTbL, OAUH 3a APYTHM BaJie-
T4 Ha BO3AYX.

YKPOMEHHDIA HUTPOI'JIMLEPUH

Hak e TyT OpITb? CAMMIKOM ObUIO 3aMaHHMHBO IS KanuTalu-
CTHUCCKOH TEeXHHUKM aTh KalUTAIH3MY HOBO& MOHIHOE CPEeJCTBO
ucrpednenust mofe. Beh KanuTanHeTsl BCSKOE HOBOE usolpere-
Hie NepBLIM JEJOM MBITAIOTCSt NPUMEHUTh B BOCHHOM TEXHHKe,

Pan XumMukoB Hayan paboTathb HaM «YKPOILEHHEM» HUTPOIVIHIIE
pUHA ¥ NUpOKCcUAMHA. Hobenb cryyaiino 3ameTWsI, YTO HUTPO-
TYMIEPHH, TIPOMTHIA NPM NepeHOCKe Ha HMHOY30pHYW 3emiio,
ofpa3oBaj ¢ Hel CPaBHUTENILHO (€301acCHOe B 00paINeHUH B3PbLIB-
yarde BemlecTBO. OH HA3BaN B0 JUHAMUTOM ¥ MOCBATUIT BCIO CBOIO
JUSHD HA M3ydeHWe W YJIYUlieHHE STOTr0 HOBOr0 B3PHIBYATOrO
BeilteCTBa, BBIPAGOTAB psX ero COPTOB B 3aBUCHMOCTH OT HasHa-
yeHusi. Hobenb Haxusl MWUTMOHHOE COCTOSIHME, HO «10poXa He
Bollymas», He CMOT IPHUCIIOCOOUTHL AMHAMUT JUid METaTeNbHOro
JeiicTBMA, ITY 3ajaqyy pelldd APyTHe, «YKPOTHUBY MUPOKCHIIHH,
nipeBpaTHB ero B Ge3nbiMHbI nopox. [. W, Menaernees B Poccru u
Brenb B 1885 rogy Bo ®paHUUM NIPeBpaTHIN QnacHeRyio HUTpo-
KJIETYaTKY 00pabOTKON ee pasHBIMYM BellecTBaMM B JKeJIATHHO-
obpasHyr maccy, JONYyCKAWUYI0 PacKaThIBAHWE B JIMCTHl ¥ pas-
pe3aHue UX Ha KyOHKH U JIeHTH . Takoil mopox cropaer 6e3 B3pHIBa,
He JaeT 30J1bf M 061ajaeT 66nbledl meTaresbHOH CIIOCOGHOCTHIO,
YeM YyepHbiil 10pox.

Hy, Kak ke nmpaBuTeibCTBaM BCeX KAIUTATHCTUYECKHX CTPaH
He YXBATUTBCS 34 TaKoe «BeJIMKoJIeriHoe usobperenuen! Ero Tor-
4ac BBelU BO BCeX apMHSX.
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NNKPHHOBAST KMCJIOTA M TPOTHII

Ho Bor Kypbe3. C 1789 r. B pykax xumnxoB Gputo eme Gosiee
I'PO3HOE B3PHIBUATOE BElleCTBO, @ OHU U He TOJ03PEeBaJIH ITOT0 M
APUMEHSIIM ero ¢ 60-X IT. KaK SIPKO-KEJITYI0 MCKYCCTBEHHYIO
KPAacKy. JTO — NMUKPUHOBAsI KUCJIOTA, B3PHIBAIOLASl TOJIBKO OT
geroHaiud. Yepes 3 rofa nocne u3o0pereHust GesEIMHOTO TO-
poxXa NMKPUHOBYIO KMCJIOTY TIOJ Pa3HEIMK Ha3BAHUAMU (JIMAMT,
{HAMO3WT, NUKPUHUT U NP.) CTAJIM NPUMEHSITH B KayecTBe OpU3aHT-
HOTO BELIeCTBA A1 HAUMHKH apTUIJIepUICKUX CHapSIIOB.

TonbKO 0Kas3anochb, YT0 MNPHUMEHATH e HAl0 C COBNIOACHUEM
0CO0BIX NPeJOCTOPOXKHOCTEH, 3amMias 3apsi 0T CONPUKOCHOBeE-
HUsT ¢ METaJUIMYECKUMHU CTEHKaMM cHapsapga. VMHaue nMKpUHOBas
KucsoTa, HeiicTBysi HA MeTajul, ofpasoBaja COJNH — MUKPATHL,
KOTOpHE, B OTJIHUME 0T Aee, B3PHIBAIU CaMONpPOU3BOJLHO. CTpall-
HBle B3PHIBBl APTHIUIEPHICKUX CKJIALO0B C [EPBBIMU CHapsijamu,
H3rOTOBJIeHHEIME Ge3 COOMIOAEHNS YKAa3aHHON NPeA0CTOPOIKHOCTH,
flayuuand apTHIJIEPUCTOB yMy-pasyMy.

Brnipouem, OyprkyasHash Hayka, BCerga HAyIuas HaBCTpeuy
2anpocaM HMIIepHaNuCTOB, BCKOPE B 3aMeHy NHUKPUHOBON KucC-
JIOTH NpenoHecaa AM HOBRIT NogapoK — TpoTHia. OH obnajgaer
cote JIyYlmidMM KadecTBamu, YeM NUKPHHOBAsI KMCJIOTA, B He JaeT
CoeluHeHHA ¢ MeTaIAMU, YIRe BO BPeMsl MUPOBOH BOMHEI K TpO-
THAY CTalu NPHMEHIMBATL AMMHAUHYIO CENMTPY, CO3[aB HOBOE
B3pLIBYATOE BEINECTBO - amMaTon. Ilocne BoiHBI ammuaynast ce-
JHUTPA B CMECH ¢ aJIOMUHHEM B NOPOLIKEe M APYTHMH BEHIECTBAMH
6bUIa TpeBpanieHa B aMMOHA, HalleAUMHA LIHPOKOE NMpUMEHEHME
B MHUPHOH TeXHUKE,

Tenepr 3amersTe BOT urTo. IMUKpHHOBAs KHUCA0TA — OpraHuye-
CKasa Kpacka, TPUHUTPOEHON, To-ecTb 00pa00TaHHAs a30THOH
KUCI0TOR Kap0onoBash KUC/IOTA ; TPOTWI — 9T0 TPUHUTPOTOAYOI,
BeniecTBO, O/IM3K0e N0 XUMHYECKOMY CTPOEHHIO heHony, & ammuay-
Hasi CeNUTpa B CMECH C CEPHOKMUCNBIM aMMOHHEM — MPEBOCXO]-
Hoe ynoOpenme. PLHOJ K€ U TONYON — HMCXOIHBIE MarepHabl
JUIS1 U3FOTOBJIEHMS] UCKYCCTBEHHBIX KPAaCOK, Ae3UHGUIMPYIOUIUX H
JIEKapCTBEHHHIX BEU{ECTB.

IousTHo Temepb, NoueMy Ja)ke B I'CABI YKecTouailiero »KOHO-
MHYECKOro KpU3Kca BO BCeX UMICPHUAJIUCTAYECKUX CTpaHax, ¢Co-
Oexno B I'epMaHun U $INOHMM, HCKYCCTBEHHO HacayKJand Kpacoy-
HYI0 TPOMBILIEHHOCTS M 3aBOAbI MCKYCCTBEHHBIX a30THCTHIX
yao6peHnii. Mx npoAyKuusi He HAXOMUT COBITA, HO OHH ABJSAIOTCSA
FOTOBEIMH 0asamu JJI1 USTOTOBJIEHYsI B3PHIBUATHIX W OTDPABIISIO-
UiMX BeulecTB, NPUMEHSIEMLIX B BOEHHOM [elle.
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MUPHOE RAPUMEHEHUE B3PLIBUATLIX BEIIECTB

MBI TOXKe CO3/1aH KPYIMHYI TNPOMBINITEHHOCTh TAaKHX Heol-
XOMMMBIX HaM XMMWUYECKHX BelecTB, KAK KPACKH, JieKapcTBa H
a3oTHCTBle yno0peHusi. Mbl TO)Ke, KOTAA nOHAgo0UTCs, JIETKO
MePEKJIIOUNM WX Ha M3rOTOBJIEHME CPEeACTB oTnopa spary. Ho, B
OTIMUME OT KaNUTANHCTUYECKONW XUMHYECKOW TIPOMBILILIEHHOCTYH,
NPOAYKLMSA HalMX 3aBOJ0B HE 3al€KHBAeTCS Ha CKiajax, OHA
TIOJIHOCTBI0 MAET HAa YIOBIETBOPCHUE NOTpe6HOCTeH Haulero couua-
JIUCTUYECKOTO X035iHCTBA.

Hurpe B mupe, 0JHaKo, U CaMyd B3pLIBUAThie Bel{eCTBA HE MPU-
MEHSIIOTCS B MMpDHOE BpPEMs AJIi MHUPHBIX IleJleli TaK HIMPOKO,
Kax y Hac. MomeHTa/JBHbIC B3PHIBHl TPOMAJHBIX MacC 3¢MJIA H
TBEPABIX TOPHBIX TIOPOJ FIPH MEDKEHCPHBIX COOPY)KEHHSIX 3ame-
HSI0T MHOTOMCCAUHYIO PAbOTy yhAajeHUsl UX 3KCKaBaTOpamHu U
Jonaramu.

Tax, B aHgape 1936 r. B MarauTke B3pbisom 87,5 TOHH aMmMoHasa
610 ynaneno 33000 ky6. M 3emiM; OCCHBIO MPeRBIAYLIETO TOAA
y Togoabcka 6bI710 B30PBAHO UIST PACUMCTKHM CTPOUTENILHOH ILIO0-
mwanky 93 TonH ammorana. Eme pasbiue Ha HanbHem Bocroke
B3pbiBoM 260 TOHH aMMOHAJIA NpH TMOCTPoliKe HKeneauoil AOPOTH
Obila MrHOBEHHO BHINOJBEHA pafoTa, KOTopas OoTHARAA Obl MHAue
IBA TOJA BpPEMEHH.

Brecsrepo Gorsibllige KOJMUYECTBO 3anpOeKTHPOBAHO B30PBaTh
Jnst BeKpuITUsl Ooratoro UeasdOMHCKOTO MECTOPOMAEHUS YT
nytem copoca 1300 Tolc. xy0. M nopombl. CHsTHE TAKOrQ KOMH-
YeCcTBA 3eMJIM 9KCKaBaTOpaMy 3aHsulo 6ot O mecsues.

BoT 4o nucan MHE o4eB#jiel] OHOTO U3 TaKUX B3puIBOB: «Heno-
BEK KOHKYPHPYeT ¢ CaMBIMM I'DO3HBIMU CUJIAMH NIpupoasl. Bapuis
TaKO} Maccel ammoHana — 9T0 MCKYCCTBEHHOE N3BEPIKERKE, HCKYC-
cTBeHHoe 3emnerpsicenue. Hano Buaets ero adiext, onucarthb €ro
HeNnb3s1. 1 CTOSUT MOUTU B KHUJIOMETpPE OT MeCTa B3phHIBA, M MeHs
KauHyn0 BO3AylHOK BoaHoOW. QT rpoxora OapaQaHHBIE mepe-
NOHKM BIABWINCHL, W 51 BpeMeHHO orjioxX. IlopasurenbHast Kap-
THHA Obl1a, KOTAA THICAYM KyOMHECKMX MeTPOB 3eMJIM PUHYJIHCH
BBepX, TONbKO Tenepb s MOHSUT BCIO MOIb Hallell TEeXHHKIY.

JiBa cnoBa 0 BemecTBaX, BEI3BIBANMINAX NETOHALUI — B3PHB
3ByKOBOW0 BOaNOH. C cepeAuHbl NMPOLUIOTe BeKa sl MHCTOHOB
u 3ananoB Opann rpemyuyi pryTs. (CeHuac OTKpPLITh HOBbIE
HHHIMUDYIOUIHE BEILeCTBA — KpaliHe HENpouYHble COeJHHEHUs
a3oTa ¢ MeTajjamd. A3MT CBUHHA Y)Ke TpHMEHsIETCsT B Tex-
HUKE,
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CUHUNI ®OHTAH U3 KPACHOHM BOJAbI

B HmMpoKoM CTEKJISTHHOM COCYJE, KOTOPBIA ¢ yCleXoM MOXKeT
ObITH 3aMeHeH (aHKo#f W3-MOX BapeHbsl, HanIuTa Boja (pHc. 42),
CJierKa TIOAKHCJieBHAsA U TOJKpAlleHHasi pacTBOPOM JlakMmyca B
KpacHBIfl LBET.

Ceifuac, 6e3 BCAKMX MeXaHHUeCKUX Tmpucriocobnenuii, s 3a-
CTaBNI0 ee GUTHL BBepX (POHTAHOM, CTPYS KOTOPOro, Kpome TOro,
Oynmer He KpacHOI0, a CHHEro LBera.

Bbl y)Ke CTONBKUX XUMMUECKUX «UYAECH
HACMOTpeNUCh, 4TO BAC 3TO, OBITH MOXKET,
M He TOpasuT, HO HA HOBMYKA 3peuiie
IPOU3BOJUT CUABHOE BIIEYATIIEHME.

Onyckaio B COCYyA 3alasiHHbi KOHYMK
CTeKJISIHHON TpyOKH, NpOXojsiied yepes
Npo0Ky, KOTOPOH 3aKymnopeHa mycras Ha
B3MJIAAMl CKJsHKA. Jlpyroif KoHew TpyOKH,
KaK BUJUTE, OTTSHYT, HO He 3amasH U
JIMIb HEMHOT'0 BBHICTyNaeT M3 NPOOKH.

OnyileHHb#l B BOAY 3anasiHHBbli KOHEN
TPyOKM OTJIaMBIBAI0 NOJ BOJOH MIMNIAMHU,
BO/Id TOTYAC YCTPeMJISIETCA B CKIAHKY
ObeT B Hell okpalleHHOH B CHHHIl LBer
cTpyeil.

B cxnsiHKe, KasaBUleiicst mycroi, Obla
ammuak. Boja KoMHaTHOH Temmeparypbt
CriocoGHa pacTBopuTh Tawkodl obmem am-
muaxa, Kotopuii B 600—700 pa3 mpeBbl- pyc, 42, Tonyuenne
uraer ee coGcTBeHHBI 06BeM. Kak TONBKO caHero QouraHa.
KOHUMK TPYOKH OTJIOMAaH, ra3 MOMEHTAJIbHO
pacTBOpsieTCsT B BOJle, B CKJIsIHKe o0pa3yercst MycToTa, U B Hee
BpbIBAETCS BoJla U3 HUHKHell 0amku, BroHsieMasi B paspeKeHHoe
OpPOCTPAHCTBO JABJICHHWEM BHELIHEro BO3AyXa.

Tlepemena pBeTa AJs1 Bac MOHATHA: LIEJIOUM OKPAUIMBAIOT JiAK-
MyC B CHHMI IBeT.

IMomyTHO 3aMeuy, yTO eCJIM BEPXHUH COCYN HAIOJHUTH CYyXUM
Xaopucmelm 6000p000M, a BOJLY HIDKHErO IOJKPACHUTH 1jef0UHbIM
pacmeopom AGKMyca B CUHUMA LBET, TO BOJAA ONATL-TAKMU yCTpe-
MHUTCA (DOHTAHOM U3 HIDKHETO COCYA2 B BepXHHMH, MeHsisi CBOH
[BET U3 CHHEro B KPACHBIHA.

TaK Kaxk nonyuyeHHe CyXOoro XJIOPHCTOr0 BOJOPOAA Tpefyer
GONIBLIIOTO KOJIMYeCTBAa CepHOM KUCIOTH (M BROGABOK KpenKoi)
RJis1 OCYLIKHM rasa, a ¢ CepHOM KuCHOTO¥ XMMHKaM-JIMJIeTaHTaMm
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HYKHO CTaparbCsi MMETh KAaK MO)KHO MEHBIIE Jejia, TO A IMOKaXKy
Bam 3TOT OIBIT B HECKOJIbKO U3MEHEHHOM BHUJE.

KPACHBI ®OHTAH M3 CHMHEN BOAbi

B He6oNblIyI0 CKASHOUKY Y MEHsI HajuTa Bojd, NOAKpalleH-
Hasi B CHHUI BT W{EJIOUHBIM pacTBopom nakmyca. CKiIsSIHKA 3a-
KynopeHa NpoOKoii ¢ mponyumeHHol yepe3 Hee cosomMHKoH. Ha
TapenaKy Kiady HecKOJbKO BJaKHBIX JIHCTKOB IPOMOKAaTeIbHOM
jymard ¥ 00JMBAI0 X HEDONBIIUM KO-
AM4ecTBOM C1abo#l CossiHOM KUCHOTHI.
Bepy Ooiblilyio CTEKNAHHY0 0aHKy H
yaansw M3 Hee 4acTb BO3AyXa Harpe-
BaHWEM HajJ KepOCUHOBOH JamIioi,
JlepoKa Haj ee CTersiom 0aHKy ropjiom
BHM3. Mo)kHO fep)kaTh 0anKy H Haj
fiJlaMeHeM CBeUM WM CMUPTCBOH Jlam-
NIOYKY TaK, YTo6H riams OblI0 KaK pas
B cepearHe OaHku. INopsuyio 6aHKy CTa-
BJII0 HA Tapenky, IJIOTHO IpIKas ee
K BnaxxHo# Oymare (puc. 43). ITo mepe
OCTLIBAHHMA BO3AyXa, B OaHKe o0pa-
3yeTcsl paspesKeHHOe MPOCTPAHCTBO, U
Puc. 43. Tonyuenne kpac-  BOJA M3 My3blpbKa ObeT B HaHKe CTPYH-

HOro ¢poHTaHa. Koil BBepX, OKpallIMBasICh NAPaMHU COJIs-
HOM KHUCJIOTH B KpacHHIA LBET.

OnbT He Bcerja CXoAuT TaK yjayHo. BaHka mpu IepemeHe
TeMIEpaTypH MOXKET NonHyThb. Hape)kHee OparTe Gonbuiol, Tax
Ha3LIBAEMBIA XMMUUECKUIl cTaKaH (TOHKOCTEHHBIH cocyn, BHIHOCS-
Iy ObICTpyI0 MepemeHy TeMmIepaTyphi), HO Ha Herc He cjefpyer
CHJIBHO HAalaBnMBaTbh: OH XPYMOK, U, CJIOMAB €ro, Bbl MOMKETe
nopaHuTs cebe pyky.

KYPSIUACSA MbLIbHBIA TIY3bIPD

B MbUIbHYI0 BOAy MNOrpy)Kai0 MMPOKAN KOHEL MaNeHbKoi
CTEKJISIHHOY BOPOHKU M, B3SIB APYIof KOHell ee B POT, BBIAYBAlO
BEJIMKOJIETMHLI MBUIBHBIA My3bIpb, OMeIymuil BCeMH LBeTamu
papyru. Ily3bpb — BenuuuHowo ¢ anenbcHH. OCTOPOYKHO BHOLIY
ero B LIMPOKOropnyio 0aHKy, Ha JHE KOTOPOH HANUTO HEMHOro
KaKOH-TO OecLBETHOU YKUIKOCTU.

[Tomep:xas ero MoNMuHYTH B 0aHKe, MPUKPLIBAd NajblieM OT-
BEpCTHE HOCHKA BOPOHKMU, BBIHUMAI0, 0TBOXKY Naneil B CTOPOHY, a
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IPyrofi pyKoW MOAHOWY K OTBEPCTHIO CTEKIAHHYIO NaJouKy
(puc. 44). Kak suauTe, ee NpUOIMIKEHNE CHAYIKUT CUCHAJIOM Ha-
Yany CTPAHHOIO SIBJIEHWSI: W3 MY3LIPs, COBEPUICHHO A0 TEX MOP
TP0O3DAYHOro, HAUMHAET BBIXOAMTL CTPYs AblMa.

OTOT OMBIT SABJISAETCS BapHaliieil nepBoro xumuyeckoro ¢oxyca,
TIPOJENanHOro MHOW mnepen Bamu. Ha gxe Gamku, B KoTopyio s
OMyCKaj MNyshIpb, HAJUT HAIUATHIpHBIA cnupT. Buigenswommuiics
M3 HEro aMMHAK PACTBOPSIETCA B TUIeHKe NYy3bIPs ¥ MCMAPSETCs
U3 Hee BHYTPb Ny3bipsi. CTEKNsHHAsi MaJlouKa, MOAHECEHHAsT K
Y3KOMY OTBePCTHI0 BOPOHKH,
CMOYEHA pacCTBOPOM COJISHOH
KHCJIOTBl, BBIJEJISIIOLUM ra3o-
o0pasHblif xJopucTHil Bogo-
poa. Bel y)Ke Xopollo 3HaeTe,
YTO 9TU rassl, COEAMHAACH NPU
BCTpeYe B BO3/lyXe B MeJbyaii-
1lIMe KPUCTAJUINKU HALIATHIPS,
HUMUTHPYIOT TOSIBJIEHUE AbIMA.

e

Hble XUMUKK 1151 00pa30BaHuUs
ALIMOBBIX 3aBeC Ha Monsx cpa-
KeHn#. TONbKO B OTUX CiIy-  Puc. 44. Kypsmmiicst MbUIbHbUEL my-
yagx 6panu He XJI0PUCTHIH BO- 3bIpb.
JOpOJl, a MPSAMO XJI0P, KOTOPHIi
BO BJIQ)KHOM BO3AyXe, COCAUHASICh C aMMUAKOM, 00pasyeT I'ycThie
006J1aKa U3 KPUCTAJUIOB XJIOPHUCTOr'0 aMMOHHS.

Takum o0pa3om, XJIOPOM BOeHHAsl XUMHSI He TOJBLKO OTpPaB-
JISeT, HO U 3alUiaeT.,

KOE-YTO 0 BOEHHOH XMMUH

Korga rosopsit, uTo OTHHIHEe BOMHBI OYAyT B 3HAUMTENBHOH
Mepe «XMMUUECKUMHNY, TO 3a0bIBAIOT UTO XUMHUS yrKe cBbille 700 steT
HIPOKO HCMO0JIL30BAHA B BOEHHOM Jene JJIsl M3rOTOBJIEHUS IO-
poxa ¥ APYrux B3pLIBUATLIX BEHIECTB, & UACTHUYHO MPUMEHSIACh
€Ille ¥ TOT'0 paHee, KOT/A NpH €€ MOMOIH CPAKAUIUECS CKUT AU
HelpusTeNIbCKUE CYAa W YKPCIUIEHHs TOpYMMH COCTaBaMHU.

Tax bl COMOKEH «IPEUYECKUM OTHEM», B COCTAB KOTOPOTO BXO-
awnu HedTh ¥ cenuTpa, duor Onera, mnelTasuierocst B3sith Llapb-
rpajx ¢ Mopsi; Tak Ozibra cOriaa yKpelUIeHUSI JIPeBAsH ¥ T. 0.

Ha psiiy ¢ Ges3gbiMubIM NMOPOXOM BOEHHBIE XHMUKM HCMOJb30~
Banu COCTaBbl NMPOTHBOMOJNOYKHOTO CBoOiicTBa, jawimiue rycroit
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asiM. OHH NPUMEHSIOTCS B KaueCTBE «ABIMOBLIX 3aBECH, MACKHU-
PYIOUMX TMePeABIDKEHMsT BOMHCKUX uyacTelf MM CKPHIBAIOIUX
CyZla OT B30pa HenpusiTeisd. bombapAupoBKa cHApsIiaMU C TAKUMH
BellleCTBAMM HameyaeT NMYHKT AN OoNajaHus B rejib. BemiecTsa,
pasBUBAIOIIME LIBETHHIE KIYOBI [bIMa, NMPEMEHANTCS AJis CUTHA-
AM3aLHK, B YACTHOCTH, C a3poIUIaHOB,

B Hounoe BpeMs, TOMHMMO TIPOYKEKTOPOB, AJs1 OCBEIUIEHUS
MECTHOCTH YNOTPeOIAI0TCS CBETSIUMECS PAKETh!, OCBeljaole 10~
3uUMM TpPOTHBHKKA. [lofgo6GHOro poja ocBeTHTeNbHBIE CHAPSABI
cOpacLlBalOT U € a3pOTUIAHOB.

B nene cBeroBoif cuUrHanuManMy Ha BOJE NPHMEHSIOTCA KaAp-
Gudsl, pasnaraiomuecss BOJOI C BbIeJieHMEM $IPKO TOpPSIILEero
ayemuaeHa.

Kax Bujure, npyMeHeHHe XUMHUHM B JieJie MaccoBoro ucTpebsnes
HUA Jirofeil He HoBoO.

Ho nox «xumudeckoli BoiiHO#» 06bIYHO MOApa3ymMeBalT BOHHY
IpU MOMOLM SIAOBUTHIX BeWECTB, HAYaJi0 KOTOpo# 0o moJio-
YKeHO Hemilamu BecHOH 1915 ropga.

Hymaa Tak, ommoarorcs.

M3BecTHHil 3THOrpad Beiine yxaswiBaeT, 0JHAKO, UTO NpHMeHE-
HME OTPABJISIIONIX Ia30B i BOGHHBIX LeNeil OpI0 3HAKOMO €Ile
IPEBHUM KMTaHNaM, 6pOCaBLUIUM B HEMPUATENISI (BOHIOUME TOPIIKUN,
u, uTo euie fosiee yNUBIsieT HAC, MePBOGHLITHRIM 00UTaTeNisiM AMe-
puxu. «IliBexckuii mccnegosarens HoppeHimenby ycTaHOBUI, —
numser Beiine, — uro B o0bluam unHpeiies 1OyHolt Amepuku
BXOAWIO YroTpeOieHNe ellie 60jiee HEMPUSTHBIX, AA)kKe OMACHBIX
st yxusHU rasos. Mcnanen OBueno-u-Banbec coofiaer o Hama-
IEeHYM C TIOMOIUBIO «[I€PeYHOTo rasas. [lpy cpa)KeHuu y pexH
OpuHoKo B 1532 r. gBa MOJNOABIX MHJeiIA 1M Brepenud GpouTa,
Hecs KaKAH B 0JHOH PYyKe CKOBOPOAY € TOPSILIMMU YTONLAMH,
a B Ipyroil — pasmosoThiil nepeu. Kaxk TONbLKO BeTep Kasajics UM
011aronpyUsTHLIM, OHM CBINAJY Iepell B yrosib. Pe3ynbraTsl ObUIu
HaMISIEHBL, TAK KaK 1ap NpuBoauI B 0eCOpsIOK PAALI HCTIAHLIEB,
3aCTaBJIsAst KKAOMO W3 HUX TPOJOJIKUTEILHOE BpeMsl UKXaTb.
MomeHT TaroH «repeyHoiy aTaku u306pa)<eH Ha 06J10)KKe KHUTH.

Mo coobuwenuo ¢panuysa Hiwo-Teprp’a, 3T0 CpemcTBO Cofei-
CTBOBaJI0 M300peTeHNIO0 Ia30B0il MacKH.

«[lap nepna pasgpa)kaer cnu3uCTbie 000510UKY HOCA U GPOHXHU
TaK CHUJILHO, YTO MOYKET NOBECTM K CMepTH, eClIM He NOKHMHYTH
OTPABJIEHHOTO INPOCTPAHCTBA WM He YMNOTPeOUTH CpeacTBa, CO-
CTOSIILIET0 B CMAYMBAHMM IUIATKA B KPEMKOM YKCyCe U 3aBsI3LiBa-
HUM UM HOCA, yTOOLI HelTpanu3oBaTh BpejHOe JeHCTBUE MepLan.

«JleficTByIOIAsl 4acTh KalleHCKOro Iepua Ha3blBaeTcsl xarcu-
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mur. Mul 3HaeM, YTO OH BBLI3BIBAET PA3APAIKEHUE CIIUSUCTLIX
00070YeK M JLIXATENIbHBIX NyTel; 3TO ObITI0 H3BECTHO U MHAEH-
UaM, ¥ MOTOMY B NPHMMEHEHHOH MMM BOEHHON XUMUU 32 HUMH
MO)KHO NpU3HATL 0OMNblUMe 3aC/IyTrH, YeMm 33 OJMM3KHUMHM K HUM TI0
pace mnepBoObITHBIMU ofuTaTensiMd KaHazbl, 0 KOTOpHLIX elie
B 1558 r. pacckasbiBaii, YTO OHU YMEWT YHUYTO)KAaThb Hamnajamo-
LLEro HENpUsITeNs IapoM UPOB W 3AIaX0M KAaKHX-TO PacTeHUH.
Jna aTo#l nend oHYU nepel HanmageHWem Bpara co0upasniu XBOpocT,
MPOMUTHIBAIU €r0 PHIObUM XKUPOM U 3awuranu, 0pocast B OroHb
BRLICYIIEHHBIE JIWCTbsl HEKOTOPHIX AEPEBLERY.

WTaK, «HM4YTO HE HOBO IO JIYHOK». Crne30TOYMBOE BEINECTBO,
aKposeuH, BLleNsieMblit TOPSIMM JKUPOM, OKAasbiBaeTcsi, TpHMe-
HANCS 4yTh nH He 32 400 neT fo0 Hamero BpemeHu. Ja U TpoTO-
TUI TelepellHUX NPOTUBOra30BLIX MacOK TAaIOKe ObLI eilie TOTAA
U3BECTEH.

OnHaxo HbIHeWIHsisi Ta3oBasi WJIM Xumudeckass BoliHA HHUYTD
He TMOX0)Ka Ha «IepedHylon XUMUI0 JApeBHUX. MoliHO passBuTas
XHMHWYECKas TMPOMBILITIEHHOCTL — MPOHU3BOACTBO a30THOHM, CepHOH
U ip. KHCJIOT ¥ BCEBO3MOYKHBIX Fa30B—/a/1a BO3MOYKHOCTD UMITEPHA-
JIUCTaM BIIEPBBIE WUPOKO TIPUMEHUTHL XHMUYECKHE CIOCOOE Ha-
NajeHusi Bo Bpemsa Boiuu 1914—18 rr.

Ha npeapiiyuyx cTpaHUIAX HaM y)Ke MPKUUIIOCH MOMYTHO ro-
BOPHUTHL 0 PAa3HOOOPA3HbIX XUMUUECKUX BeLIECTBAX, NPUMEHSIEMBIX
B COBPEMEHHOH BOEHHO! X¥WMHH. MBI 03HAKOMUIIUCHC BELIECTBAMHU
B3DHIBYATHIMH, C HEKOTOPHIMU U3 OTPABJISTIONIMX BEINECTB, SIBIISIHO-
IMMUCST TIPOM3BOIHBIMU XJIOpa, U HEKOTOPHIMU criocobamu o6paso-
BaHMS JLIMOBHIX BeLIECTB; HAKOHEN|, Mbl yKa3aJd Ha OCHOBHLIE
crocoOpt 3aUTHl OT OTPaBIsOIMX BeulecrB. CKakeM, B 3aKJIO-
YeHHe, O COBPEMEHHOM IOJIOXKEHUH BONpoca C TNpUMeHeHueMm OT-
PaBISIIONMX BEWECTB, KOTOphie Oypiyasus crana HUCMoab30BaTh
U« BHyTpEHHEro ynotpebneHus», B 6opube ¢ pabouum Kiac-
COM.

O ToM, 4TO )1 M3TOTOBJIEHMS] OTPABJNAIINUX U B3PLIBYATHIX
BEIECTB JIETKO MCIONL30BaTL XHUMudeckre ¢abpHKU 1 3aBOALI,
Kazanoch 0bl, HMYero oOuIero He MMEKIIME C BOEHHBIM AEJIOM, 51
YOKE MMeJI ciyyail ckasaTb, TaK 4YTO BO3BPAIATLCST K 9TOMY HE
Oynaem.

[To ocHOBHOMY [eHCTBHMIO OTDPAaBNSIOIME BeLIECTBA JeJIATCA
Ha: yaywawoumue (xnop, docred, audocred, XJIOPNUKPUH), 00ie-
OTpaBisIomKe (CHHUIbHASE KMUCJIOTA, OKUCh YIJepoAa), MECTHO-
nopakawiye (WINpPUT, JIOU3UT), cre3oTodame (xJ0opOeH3u,
OpomOeH3uIT, aKpOJIeHH), YRXATeIbHbIE (METHII U STUIXJIOPAPCHH,
audeHnsapeuH, 1uheHUAXNopapcyt, AudeHIaMIHXIIOpaPCHH).
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B coctaB ABYyX MOCAEAHMX TPYINN BXOAAT HNPEUMYLIECTBEHHO
NPOM3BOHBIE XJOpa U MBIULAKA. Llens HX MpUMeHeHUs] — 3acra-
BHTL aTaKyeMblX CHATb TNPOTHBOTa3bl.

Ce30TOUMBLIE U YMXATeNbHble Traspl MOJULUA KanuTaaucTuye-
CKUX CTpaH MpHUMeHsieT JJIs pasroHa palouux AeMOHCTpaLuii, He
CTeCHSISICH B CJIy4asiX BOOPY)KEHHOTO BHICTYIUICHUS MpoJjieTap.ara
npuberaTs U K BeluecTBam, 6ojee ONacHbIM IS KU3HH.

3amuToll, MOMUMO YIIOMSIHYTBHIX BhIlle [POTUBOrasoB, CIyXar
MacKH, COeJVHEHHbIe ¢ annaparom, NOJAUMM KUCIOPOA st
AblXaHus, HeNmpoHuuaemasi ojexga (mns OB, mopaxarmux
KOX(y)}, rasoy0e)xuina, aspolllaHbi-UCTPeOUTENH, 3CHUTHbIC Opy-
Jdsi, TIPOYKEKTOpa M 3BYKOYJIOBHTENM, HeHTpanusauyus cooTBeT-
CTBEHHBLIMM XUMHYECKHMMW BelgecTBamu B mectax jeiicteus OB,
IbIMOBLIE 3aBeChl ¥ IP., BIUIOTH A0 9BAKyaLUU >KuTeNell U3 omac-
HBIX 30H, MacKUpOBKA BepPOSTHLIX NMYyHKTOB HAamajeHdss U T. A.

OnHo#t U3 camMbIX NOCNEAHUX HOBHHOK B 3TOU 00J1acTU SABAACTCS
nosiBYBLIeeC B Konue 1935 r. Bo ®dpaHHuU NOpTAaTUBHOE ras3o-
y0e)xuiie — OrpoOMHBI MEHIOK M3 MNpopesvHenHod Tkanu. Ilpu
TpeBOre ero pasiyBaioT BO3AYXOM, BHOCAT B HEro HeoOXOAHMYIO
meGenn, GanoHBl ¢ KUCIOPOJAOM M HOTJIOTMTENU YTIIEKUCIIOTH.
Y6e)xuie cHa0)KeHO AaBTOMATHUECKHM XUMHMUYECKUM aHAaJIM3aTo-
pom ra3oB. B nociefHeM peaKTUBHBIE OYMaXKKU, CMOUYEHHBIE
pacTBOPaMM BelleCTB, MEHSIOWUX CBOW 1IBET OT XJ0pa, MIIpUTa #
apyrux OB, yKasbBawT Ha NpPUCYTCTBUE Toro unu uHoro OB B
BO3MyXe.

Anmapar 3ToT I UCnosb3oBaHus npu atake OB mo)ceT ObiTh
YCJIO)KHEH AaBTOMATHYECKMM [0KA3aTeNeM IPOLIEHTHOr0 Cojep-
YKGHUST TOTO UJIM MHOTO BelecTBa B HApy)KHOM BO3AyXe.

[lo crapolf namaTH XVMHYECKYX BOHHY WHOrJa HasblBaKT
rasosoii, Onnaxo, ceiiuac Gosblie NPUMEHSIOTCS pacnblIMBaeMble
JKUIKHE M TBepJbie OTpaBisolue Beulecrsa, Mmu nubo ctpe-
AA10T, 3aK0Yas UX B Pa3pbLiBHBIE CHApPsiAbl, 100 cOpacsiBaloT
6oMObI ¥ GaNJIOHBI, KMU HAMONHEHHBIE, C a3POIJIAHOB.

XumuuecKasi BoliHa He feuleBa. Ho umnepuasnucrhl 3a sTUM He
nocroaT. Bejgs cpeicTBa-To Ha BeleHHe BOWHBLI OHM BEIKOJAYH-
BAIOT € TOr0 )K€ MpOoJeTapuara, KOTOPHIH CNYIKUT «IyLUIeYHbIM Msi-
COM» JJIs1 BelleHUst BoiH. Ha UX )Ke 07110 NPUXOAATCs «3apafoTKuy
OT MPOJAYKU CPEICTB BeIeHUs] BOUHLI, B TOM YHCNe U NPORYKTOB
XMMKYECKUX 3aBOJIOB U (abpuK.



r1ABA VI
BE3ONACHA{ NMUPOTEXHUKA

CrapunHoe, Tenep, HeBepHOe, OMNMpefesieHHe 3Toi oTpaciu
NPUKIAMHONR XUMMH TaKoBo: «klcKyccTBo NpurorTosiiewust pas-
JMYHBIX TOPIOUMX U B3PLIBUATLIX COCTABOB M COXKHMIAHUA HX C
LEAbIo N0CTaBJeHHsA TOTO WJIM UHOTO OfpefiesieHHOro 3dderran. 1

Cefiuac mMUpoTeXHHKA — OMHO M3 CPEACTB BOCHHOH CBSI3U H
CHrHaNU3a1uH.

Ho He mano mwobureneil cepbe3no TOMIATUINCL 34 CBOIO JI0-
00Bb K «MOTELHLIM OTHsIM). MBI B UX UMCII0, HaJelch, He MOMNafeM,
TaK KaK HHMKaKUX CJIOXKHBIX (eilepBepKoB Jenarb He cTaHemM H
HUKAKUX CHJILHO-B3PLIBUATLIX BeliecTs 6paTh He Oynem. Orpadu-
UYMUMCS Tapoi-Apyrofl MUPOTEXHUUECKNUX ONLITOB, COEAMHSIOLMUX B
cefe NpUATHOE C TOJIE3HBIM M CBOOONHBIX JUISA MUPOTEXHUKA-
no6uTtens OT onacHOCcTH. [1s rapaHTHU OT TaKUX [eYanbHBIX
NoCNeACTBUH Oyzem MaHMOYJHPOBaTb ¢ HEGOJbLIMMHU KoJidue-
CTBAaMM PeareHToB U [eprKaTb IMOJ pyKamH BeCb apceHasl OrHe-
FacUTENILHLIX CPeJICTB: CKIAHKY ¢ HAllaTLIPHLIM CIHPTOM, SIIIHK C
IECKOM ¥ KYBIHIWH C BOXOH.

OrOHb-XV0)XHUK

OcmotpuTte, mnoxanyiicta, caMbiM TIATeJbHbIM GOpasom 9TH
aucTKy 6ymaru. Huuero Ha HUX He HapUCOBAaHO, HUUEM OHU He
HaKpalleHbl, TOJLKO B OJHOM M3 YrOJIKOB Ka)KJIOro JIMCTKA Ka-

1 Suuukionenuueckuil ciosapr Bpokrayza u Edpona.
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paHgamioM OTMeyeHa Touyka. Ha Takoff 6ymare mneuarawor ra-
3eThl; OHA TaK M HAasLIBaeTCs — Ia3eTHOH,

OrHem nanupockl HAM TJEWEH CNHYKOA Kacawch OTMEueH-
HOI'0 TOYKOH YyroJKa OJHOTO M3 MPHHECEHHBIX ¢ CO00H JMCTKOB.

OH He BCIBIXUBAET, TOJILKO WCKOPKA MEJIEHHO UJeT BBEPX BCE
BBIllE U BRHILIE, OBOpPAYMBAET, OMYyCKaeTcsl, HAIPABNIALTCA TOUTH
napannenbHO BEPXHEMy Kparw JIMCTKA, CHOBA OMYCKAeTCst BHHU3...

Tam, rae oHa npodeyana, 6ymara BHIFOpAeT MO KaKUM-TO MpH-
4y ATUBbLIM KPUBLIM JIMHUSIM, HO 32 UX [1PEJEJIL OTOHb He NMePeX0qUT.

Tepnenne, tepneHue... Bce panbllle GeXWT, — BepHee CKa-
3aTh, I[0JI3eT, — CBETJIasd TOUKA, OCTaBJsAs 3a CO0OH 4YepHbIH
crex, W BOT MNyTb WCKPHI 3aKoHueH. [lepen Hamum KOHTYD
CJioHa, OOpPUCOBAHHBIA XYHOXHHKOM-
orHem (puc. 45).

[Tomiirar BTOpPOH JIUCT, U Uepes NATh
MMHYT K CJIOHY TIPUCOCHUHSETCA IKM-
papd; Tperuit — Bepbnrox u T. A. Lle-
Jibil 3BepuHent!

JleTH — cBUzeTENY OMbITA — BCerjga H
HEeHM3MEHHO MPUXOEAT B BocTopr. K yau-
BIEHUI0 («KAaK 9TO MCKpa 3HaeT, KyAa
eil Hazo HampaBUThLCS, YTOOLI HAPHCO-
Puc. 45. Oromb-pucosans- Barb CTpayca MM KPOKOAMNA?») MpH-

MK, COENMHAETCS HETepIieHHe yrajgarb, 4To
OHa Ha 3TOT pa3 HapHcyerT.

Ja v B3poCAbIM 3TO pa3BievyeHHe KaKeTCst 3aHATHLIM, B AAJIEKO
He BCe OHM JOrafbBalTCsl, B UeM TYT Jeno.

A peno camoe npocroe. PHcyHOK Ha Oymary, KOHEYHO, HaHoO-
cuTca 3apaHee. PHcyercsi OH 330CTpeHHOW CIUUKOW WM MAT-
KUM TYCUHBIM MepoMm, 0OMaKUBaeMbiMH B PacTBOD KaAues0l ce-
aumpel (A30MH0-KUCA020 Kaaus). [Nsi Lenod cepud pPHUCYHKOB
COBEPILEHHO AOCTATOYHO YaMHOH JIO)KKM TENA0H BOABLL U CTOJILKO
CEIUTPBI, CKOJIBKO €€ YMeCTUTCS Ha KOHYMKE MEePOYrHHOT0 HOXKA.
YeM KOHLEHTPHPOBaHHee PACTBOP, TeM ObICTpee MOTOM ABUIKETCS
UCKpa 1o Oymare; HO ONbIT WHTEpEcHee, KOTAA 3TO HABMIKeHMe
MeJJIeHHo, — GoNbllUe MpocTopa JUist AOTafoK: UTo BHIMmer?

TIpocoxHyB, KOHTYp pUCYHKa CTaHOBMTCA COBEPLIEHHO HEBH-
I¥MBbIM; OTTOTO-TO M HAJI0 3apaHee OTMETUTb KaKyl0-HUOYLb TOUKY
¢ Kpaw Oymaru unu B O[HOM U3 €€ YIJI0OB M HauuHarb PUCOBATH OT
3TO# Toukd. Pucys, cnegure, yToOBl ClieA Mepa HUTAE He HpepH-
BajcsA, MHAYE BHIAeT KOHY3: UCKpa YTacHeT, He JHOBelst pUcy-
HOK [0 KoHuA. ITOHATHO TaroKe, UTO MPOBOAMMEIC JIMHHUU He
JOJKHBL TepeceKars APyr Apyra.
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Iemesy3na 3TOr0 OMBITA «BHE KOHKYPEHIHH»!

A KomHATy TOCTE HEro0 Haj0 XOPOIUO MPOBETPUTb: MPOAYKTHI
ropeHUs] CeJUTPH He (e3pasyiMyHbl A AbIXaHUS M OTPaBIASANT
BO3IyX.

BYMATA, TOPALIASI IBETHBIM HNJIAMEHEM

Ja Hey)xeny BBl 0 CHUX NOp He 3HaNM, 4ro ronybas Gymara
TOPUT TONyUBIM ITaMeHeM, KpacHasi, — KPaCHBIM, KENTas — Hen-
ThIM 4 T. 4.7

Ha Taxoit Bonpoc Bam, KOHEYHO, OTBETAT JPY)KHO, YTO BEL Iy~
00K0 3a6Ny)KHaeTech, YTO COBEPLIEHHO HE3aBUCUMO OT OKPACKH,
BCsIKasi Gymara ropuT 0MHaKOBLIM IUIaMeHeM, TOJIbKO OJiHa JIerdye
3aropaercst U CKopee cropaer, Jpyras—TpyjaHee U MeJJieHHee,
CMOTPS HIO TONIUMHE W IUIOTHOCTH.

Cra)KuTe TOTNA BAIIMM OMIOHEHTAaM, UTO Bbl I'OTOBBI TOATBEP-
JUTHL CBOM CJIOBA ONBITOM M YTO, IO CYACThi0, BH KaK Pa3 CerofHsa
KYNUnd AJs CBOMX pafoT pasHOoLBeTHOH mamupocHoil OGymar.

[puHecHTe U TOKAKUTE CBOI TMOKYNKY, MOXEPTBY#Te 1o yerT-
BEPTYIIKE KA)KAOro COPTa M OXMH 33 JPYIMM COMKIUTE JIMCTBL:
Geneli, KpacHblf, rony6oil u jxenteiit. Kawgipidi Oyner ropersb
nyiaMeHeM COOTBETCTBYIOIUErO L(BETA.

ViusuB NyOnAuMKY LBETHHM TrOpeHMeM LiBeTHO# Oymaru, rno-
3a00TbTeCh 0 ee 340POBbE U XOPOHIEHHKO IMPOBETPUTE KOMHATY
Nocse BaHiero UMIPOBU3UPOBaHHOTO ¢deliepsepka. B Temuyio mno-
rofy Jyuile JAeMOHCTPUpYHTE Balll ONBLIT HA OTKPHITOM BO3AYXe
UM X0TA Obl Y OTKPBLITOrO CKHA.

SlcHoe nejio, UTO MMy MOMEHTOM MOKYIKY LBETHOH mamnupoc-
Holf 6ymary B MarasvHe M MOMEHTOM €€ JEMOHCTPATHUBHOIO COX-
JKeHHsl mepej NyOnuKoll BaMm MpujeTcss HaJ Hedl HeMHOro mHopa-
6orars.

Benas Oymara cmayMBaercsl KOHLIEHTPUPOBAHHBIM DPacTBOPOM
fepmoaemogoll coau B TOPSYel BOJE, >KENTasg — B TaKOM JKe
pacTBope C TNPUMECLI0 HAMPUesoll ceaumpsl, KpacHas — C HpH-
MEeCbl  (20MHO-KUCA020 CMPOoHyus, 3elleHass — a30MHO-Kuca020
fapust, CUHSISI — Q30MHO-KUCA0L MmedU.

BoiMoueHHasi B COOTBETCTBEHHOM pacTBope Oymara MOjBeuId-
BaeTcs1 Haj OnioJieM TOro e pacTsopa Ipu MOMOLM [epeBsH-
HeIX ¢oTorpadguyeckux wumyuros. Korpa Oymara COBepIUEHHO
BLICOXHET, €€ BHOBb CMAYUBAKT UAKOCTBIO U TaK MOBTOPSIOT
HECKOJbLKO pa3, moka B mopax OymMard He OTJIOXKATCS MHMKPOCKO-
NMHYeCKU-Manble KPHUCTAJUIMKM COJiefl, Toclie 4Yero oHa OKOHYa-
TeNIbHO BBICYLIMBAETCS M CHKUIAeTCs B COBEPLIEHHO CyXoMm CO-

CTOSTHHUH.
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UBETHOE IJIAMS

Bojopox ropur MOYTH COBEPLIEHHO GOeCIBETHHIM IUIAMEHCM;
I1aMsl YACTOr0 CIMpTa TO)Ke CBeTHT Bechbma cyafo. HaoGopor,
wiaMsl qyemuaeda SPKO; CBeya U KepPOCUHOBAas JiaMIa TaioKe
ropsiT CBETSILIMMCS TJIaMeHeM.

Bonbillafg WIM MEHbLIAA SPKOCTb BCAKOr0 IJIAMEHH 3aBHCHT
0T MPHCYTCTBHS B HeM PACKAJIEHHBIX TBEPABIX uacTudeK. Bopo-
poll, cropast B BOJSIHOH map, TaKMX pacKaJeHHHX YacTHYeK He
Aaet, H, ecnu Obl He Croparolias B HeM MblJIb BO3AyXa, ero rams
6ni10 ObI 3aMETHO TOJIBKO 10 pa3BUBaeMoil UM BHICOKOi Temmepa-
Type. B CBeTWJIBHOM ra3e, KepoCHHe, CTeapuHe COJEPIKUTCS,
KpoMe BOJI0pOJa, B 60JIbIIEM MIIM MEHbLIEM KOJIUYECTBE YIIEPOA
YacTUuKy MOCJIeAHEro, paHblle YeM CropeTb, HAKAaTUBAKTCS, —
OTTOT0-TO TUIaMsl Ta30BO# IOpesIKH, KepPOCUHOBOH Jamibl U CBEUH
M CBeTUT. MO)KHO U HecBeTseecss UK cabo cBeTsiuieecs 1ams
clenaTh sIpKHUM, oforaiast ero yriaepoioM WU pacKajsis KM He-
roplune BellecTBa. B TeXHMKE nepBOe J0CTUTaeTcsl MPUMECHIO K
BelllecTBaM, IoOpsILUM OeCIBETHHIM IUIaMeHeM, TaK Ha3blBaeMbiX
TSDKEJBIX YIJIEBOJ0POJ0B, TO-6CTh COeAMHEeHHH BOJIopoaa ¢ 60JIbIUM
KOJINUECTBOM YIVIEPOJa, KaK y aleTUeHa, HAIPUMED, & BTopoe —
HanpaBnsAs Miams Ha creudanbHelii KOJMAuoK KalWibHBIX TO-
PeJIOK, HUTH KOTOPOTO HPOMUTAHEI COJISIMM HEKOTOPhIX peliKux
SJIEMEHTOB (yepus, mopus U Ap.), AAONMX TPH BhICOKON TeMme-
paType WHTEHCHBHO-SPKUIl CBeT.

T MOny4eHWs LBETHOTO IUIGMEHM K ropsilleMy BeHlecTBY
npubaBisioT CONY METanJioB, OKPAMMBAIOUIMX TUIaMst B TOT WX
MHOW uBerT.

o crOCOGHOCTHIO FOPSILIMX METAIOB U MX JIETYYMX cofiei
NIPHIABaTh ONpPeNeSieHHYI0O OKpacKy 0eclBETHOMY MiaMeHU MOJb-
SYIOTCSI B MUPOTEXHUKE [JIS1 NONYUeHUs LBETHBIX OrHell.

[Mpccreiiimit cnoco6 passiedyeHnst — 3TO  YCTPOUTH LiBeTHEHIE
cnuproBele OTHU. B cra wactax cnmpTa pactsopstior 10 BecOBbIX
vactel xKpemopmapmapa (BuUHHBUI KAMCHb, KUCAAS BUHHOKAALE-
804 €04b) ¥ 5 BeCOBLIX Yactell Hawamelpa (xao0pucmeii ammonui).
YKenaemaa oxpacka MpuiaeTcss cMeLIeHHeM 3TOF0 pacTBopa co
100 BecoBbIMU UacTsIMU cOJNell, OKPAIIUBAIOUINX TJIaMs, & NMEHHO:
XA0pUCmo20 cmpoHyus IAsl KPacHOTo, Xa0pucmez0 aumusd A4
NYHUOBOTO, fOpHOd KUCAOMb! AJIST 3€JEHOTO, CUALBURA (XA0pU-
cmo2o kaaus) inst GUONETOBOrO, NOGApeHHOI coau (XA0pucmo20
Hampus) RIS KEATOTo.

JKeub pacTBOpnl MO)KHO B yaliibiX GA10AUAX WM UBETCUHBIX
MOJJIOHHUKAX,
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NOABOAHBIA O0TOHB

MpuroroBeTe cmech U3 40 BecoBRIX uvacTeil asomHo-xuC1020
cmponyud, 13 -—— ceprozo yeema, 5 — Oepmonsemogold (xaopHo-
samo-xanuesol) coau, 4 — anmumoHusa (CepHUCMOT CYpbAsL).

Bce HasBaHHble BeuiecTBa IpucOperaiiTe yy)Ke HCTOJIMEHHBIMH
B MeNKuU{ MOpoIUOK M CMelluBaliTe KAK MOYKHO DaBHOMEpHee Ha
Oymare manbuamu UM 60poAKo#l rycuHOro mepa.

Ecnu He ynacres R0cTaTe MX B Bujle HOPOIUKOB, TO pacTupaiire
KyTIJTeHHbIe KPUCTAJIJIR B COBEPLIEHHO YUCTON ¢aphopoBoil cTynKe
TAKUM jKe HMEeCTUKOM, KayIoe B oraenpHocTH. OcobeHHO ocTO-
pPOXKHBE 6yabTe ¢ 6epTONIeTOBOH COMBIO,
JIoCTaTOYHO npHUMeECH K Hell HeCKoJib-
KUX KDPYNUHOK Cephl, yIiisl MIH JaKe
NMPOCTO NPUCYTCTBUS TBIIM B CTYIIKE,
yro6Bl OHa B3opBana. Pacrupaiite ee,
Ha BCAKHi ciyyai, He BCio cpasy, a He-
GONBUIMMHU TIOP LIUSIMHU .,

CmeniaB 1opouiky, IUIOTHO Habeiire
CMech B HeGONbIYI0 b3y AoiiMa 1Ba
AnHHOM M3 BOwWEHOH Gymary WM Tax
Ha3bpIBAEMOr0  pacTUTENbHOIO mepra-
mMeHTa. ! [TpuroToBieHHbIH NaTPOH A0J-
YKeH OLITb COBEPIICHHO HEeNpPOHWLaeMbIM
anst Boabl. CKBO3b OTPE30K CBUHLOBOH
TPYGKHM TIPONYCTUTE MPOBOJNIOKY W 00BA-  pyc. 46. Oromp 103 BO-
YKHTE €10 Bally THJIb3Yy C ropioyeil cme- oM.

ChIO MJIY TIPUBSDKUTE KI0CTeIHe i KaKoi-

uubyib Apyro#l rpys, Aawouwil el BO3MOXKHOCTH OCTaBaThCsl B

BePTUKANIbHOM HOJIOXKEHHMH, KOrfa oHa OyjAer omylieHa B BOAY.
3@KryuTe Tenepb TWJIb3Y ¥, KOIJa OrOHb 3aropuTcs, ONMyCTHTE

ee TOPSIIMM KOHLOM BHM3 B BbICOKYi0 0aHKy ¢ BOMofi: KpacHhli

GeHraIbCKU OFOHb 6YIET IPOAOJHKATL rOPeTh oA BoAoH (pyc. 46).

DOKyC He TONbKO 3aHMMATENIbHBIA, HO ¥ TMOYUMTENbHBIA, TaK
Kak OGDBSCHAET BO3MOMKHOCTH IPOU3BOAUTL aBTOTECHHYI De3Ky
METasuIoR (IUI2aMeHeM CMECH BOJOPOJA U KMCJIOPOAA) He TOJIbKO Ha
BO3/lyXe, HO M TIOJ BOMOH.

«BOJIOHCKUA ¢0COOP»

«Bosnonckuit dochopn, Kpome criocobHOCTH CamocBeueHusl, Hul-
yero ofuiero ¢ Hactosuyy dochopom He umeer. OH He SACBUT, C

! Bymara, oSpaforannas CepHOil KHMCIOTOH,
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HHUM BBl MO)Kere CMeJIo oriepupoBaTb. Pesynbrar jxe onepauuii
3aHumarened, nopaborars crour. TlonBexa Tomy Hasan «6oJoH-
ckuit docdop» nonb3oBaicsd GONLILOH MONyNsApHOCTBIO, a 3aTeM
€Tr0 BLITECHWIHM 3a)KUTANKU, 3JIEKTPUUECKOE OCBeueHde, M CH
nocTeneHso bt 3a0bT. HalineH sxe oH 6u1t ene B X 11 Bexe 04HUM
anxumniKoM. Haitng B okpectHocTsix Bononsu (ropox B Mranuu)
KaKoit-To TshKeNbiit MUHepal, aTXUMUK, HaJesCh M3BJIeYb U3 HETO
30J10TO, C€TaJl €ro NpOKaNIMBaTh. 30710Ta AJXUMUK HE MNOJYYMI,
HO 00HApY)KWJI, YTO KaMeHb I0CJie IPOKANIUBAHUs NPUOOpPest Cro-
CoOHOCTL cBeTUTLCA B TemMHoTe. HaligeHHBI! aiXUMUKOM MHMHEPA
SBJISJICST OJMHOYM M3 Pa3HOBUAHOCTEH TSHKENOTO IIMaTa — CepHO-
Kuchioft conu meramna Gapus. Taxoil ecrecTBeHHbH «60ONOHCKUM
docdop» ceeTUT HOBOJNLHO €1ab0 U OHICTPO TepsieT CHOCOOHOCTb
CaMocCBeueHUs. 3a JOJTHe TOIbl, UCTEKIINE CO BPEMEHH OTKPLITHS
€ro, pPsifi XMMUKOB BbIpaboTan pecaTku cMmeceit, obnajganoumx ToH
’Ke crocobHOCThIO, Bocdopecuypyioiux spye ecTeCTBEHHOro «6o-
JloHeKoro ¢ocdopan ¥ PasHbLIMHU LBeTaMU. 51 TIpUBEAY peLenTsl U3~
TOTOBJIEHUS] NBYX TaKUX cMeceil, JalOUMX TIPH aKKyparHo# pa-
gore xopoluue pe3ynbTartel. HeoGXonumo TOMBKO MNOJIL30BATLCSA
COBEPILEHHO YKUCTHIMH MaTepualiamu.

/151 U3rOTOBJIGHUS CMeCH, cBeTsileil royGhiM CBETOM, MIpexe
BCEr0 T'OTOBUTCS CEPHUCTHIM Kanbuuit. s 9T0ro uMcTeHmui,
coBepileHHO Gennlif Mpamop (yriexucibif KanbLuif) pacrso-
psietcst B c¢naboll a30THOH KHMCIIOTE M TeM NEPEBOJUTCS B a30THO-
KUCTHH KanbUyi.

A3oTHas KucloTa JieTyva, Napul €e SJ0BHTHL M pasbelaloT
NOBEPXHOCTL MeTaJIMUecKUX npeameros. Tloatomy pabory Hamo
BeCTH Ha OTKPBITOM BO3Ayxe. JloBeast MOJyuYeHHBI pacTBop HO
KUMEHUsT, MPUJIUBAIOT K HEMY K3BECTKOBOI'O MOJIOKA JJis1 TIOJIHOTO
CBSAA3LIBAHUA A30THOHM KUCNOTHL. 3apaHee 3aroToBUB Mprbop AN
HOJIYYEHUSA YTONBLHOTO aHTUAPUAA, NPONYCKAOT yIyeKUCnbii ras
yepe3 HEOCTBHIBLIMA elle pacTBOp A0 IMOJIHOW ero HeHTpanuzaLuuH.
JlakmycoBas ronyb6as Oymarkka He J0/KHA B HEM KPacHeTb, a
po30Bast — CUHETh, OCTYAUB >KUAKOCTh, NPUIHBAIOT K Hell pac-
TBOp YIJIEKMCTIOr0 aMMOHUSI, He JOBOAS J0 NOJHOTO OCAKAEHUS.
OTduIBTPOBAB 0CAJOK YIJTIEKUCIIOr0 KafblMsi, NMPOMLIBAT ocCa-
IOK Ha ¢unbTpe ropsiveft Bogo#H, BLICYIUMBAIOT U B3BELIUBAIOT.
Ha xaxapie 8 2 ocagxa Gepyr 5/, 2 uucreiiniedf cepel, pacrep-
toit B hapdoporoit cTynKe BTOHKMI mopowmoK. Cmech nmpoxau-
BaeTcst npu cnabo-KpacHoM KaneHuu B (PapdopoBOM THUrHIbKE
6e3 agcTyna Bosayxa.

IJro Gyner riaBHLIA MaTepuan ISl CaMOCBETAWEHCSA cMecH, Ko-
TOPBI M cam 1o cebe ¢rnado CBETUT B TEMHOTE.
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Ha wawapie 2 2 cepHucroro Kanbius jobasnsior: 0,1 2
cepHoKucnoro Harpust, 0,06 2 6opHOKMENOro HaTpus (TaxK Hasbl-
Baemoit 6ypsr), 0,05 dropucroro xKanbiysa (MIaBUKOBOTO LINATA)
#u 2 gy0. ca PacTBOPa a30THOKUCIOr0 BHCMYTA.

PactBop rotoBuTcs pactBopeHueM 0,5 2 a30THOKMCIIONO BHC-
myta B 100 xy6. cm yucroro anxoronis. Ecau Gymer myTs, ee
YHUYTOXKAWOT KanmeH-gByMsi COJIsTHOM KHUCITOTHI.

Cmech, MpenBapUTENIbHO TIATEIBHO MEPEMEMIAHHYI (MO BJIH-
BaHUA pacTBopa) W OOJNMTYH PacTBOPOM, IpOKANUBalOT B ap-
¢opoBoM THUTrJE ¢ KPBILUKOMH.

JL71s1 U3TOTOBJIEHHUA CMeCH, cBeTsulel (UONEeTOBRIM CBETOM, HET
HajoOHOCTH B CJIOXKHOH onepauuM MONYYeHUs] OTHEIbHO CEPHU-
croro xanbuus. bepercss 20 ¢ OKUCHM KanbLus (HeramieHo#d us-
BecTH), 6 2 cepbl, 2 ¢ Kpaxmana, 3 2 (TOPUCTOr0 KanbLus,
0,5 cepHoxucnmoro kanuga, 0,5 2 cepHokucnoro HaTpusd U
1 xy6. cm pacTBopa a30THOKUCIOTO BHCMYTA.

Cmech MpOKAJNMBAETCS TaK Ke, KAK YU MpPefbayinas.

[MonyueHHsle cyxue MOPOIIKH, €CNM MX HA HEKOTOPOE BpeMs
BHICTABUTh. HA COJIHEUHBIM UM 3JIEKTPHUECKMI CBeT, CBETATCA
NOTOM B TemHOTe. 7151 MPAKTUYECKOro HCHONbL30BAHUS CcMecel
UMH TIOCHHTAKT YacoBble HUQepONIaTH, JBePHLHE MAOMICUKH ¥ Mp.,
oKpamenHsle OeNlolf mMacnsiHOK KpackKoi, MOKa TMocnepHsisl He 3a-
COXna.



rI1ABA VIII
KOE-YTO O KPUCTAJJIAX

XapakTepHoll 0cofeHHOCTbI0 OOJNBLLIIMHCTBA M3BECTHRIX HaM
OPOCTHIX W CJIOXKHBLIX BEIHIECTB SABJAETCA UX CAOCOGHOCTL TIpH
ONpENeNIEHHbIX YCNIOBUSAX MNpUOOpeTaTb  CTPOro MPaBUIIBLHYIO
¢$opmy — 00pa3oBLIBATH KPUCTAJMNLL.

[Tosapennas conb, caxap, Bofa HW)Ke TOUKU ee 3aMep3aHus,
MHOTHE MUHepasbl, AparoLeHHbie KaMHU M Ja)ke MeTajljibl JaioT
KpucTaninyeckue (PopMmel.

Kpucrannel ofpasylTesi: B MoMeHT 00pasoBaHHs BeillecTBa B
pesynbTare XMMHUYECKOH! peakuud, NMpd TPUCOEIUHEHMM K MoJie-
KyJie HEeKOTOPBIX CONMeil OJHOH MIJIM HECKONbKUX MOJEKYN BOJbI,
NPy 0CAXKAEHUM PACTBOPEHHOI0 BEHIeCTBA K3  pacTBopa, Npu
nepexoje Y3 razoofpasHoro Wid KUAKOro COCTOSHUS BEileCTBa B
TBEDIOE.

B npupojie reoMeTpMyecKM NpaBWIbHBIE KPHUCTaILI 00pasy-
I0TCA PelKO, OOLIKHOBEHHO OHM MCKA)KEHB WM HEXOPa3BHTH, a
pasBMBasiCb B TECHOM COCENCTBE JpPYr C JAPYIOM, CPACIHIOTCS
1 TEeCHSIT Jpyr Apyra, 06pasys KDUCTAJUIMYECKHE arperarhl.

VckyceTBeHHOe NoNy4YeHHe NPaBUibHO 00pa30BaHHLIX KPUCTaN-
JIOB JI2eT HaWIyYiiHe pe3yNibTaThl NPU OCAKAEHMU UX U3 BOJHLIX
pPacTBOPOB,

OHO jXe HaeT BO3MOXKHOCTbL TIO3HAKOMUTLCST ¢ 3aMeyaTebHON
CrOCOGHOCTBI0 KPUCTANJIOB BOCCTAHABNMBATL HAPYIIEHHYIO IIpa-
BWIbHYI0 Gopmy. Bhl, MOXKeT ObITh, 3HAETE, YTO XOJIOJHOKPOBHbLIE
YKMBOTHHIE 007aJalT Takofl crocoOHOCTbIO. YV sillepullbl 0Tpa-
CTaer OTJIOMaHHLIA XBOCT, a y TPUTOHA JaKe Janka. ToJbKO 3TH
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HOBBIE OpraHbl II0JIY4AIOTCS HENOPA3BUTHIMU U YPOTUBLIMH.
Kpucrannel yunar cedsa ayyure.

Bosbmure Kaxkue-HuOyAb KBacubl. KBaclikl — 370 [BOHHAs
CEPHOKUCIIAA COMb LIEJIOYHOTO MeTajula (MM aMMOHUs) M ajio-
MMHUSA, jKejle3a WIH Xpoma.

B npopaje oHy BCTpeyawTcs B BURE (0Jlee WM MeHee KPYINHbBIX,
HO HENpaBWIbHHIX, CNOMAaHHLIX M CPOCHMXCS JAPYyr ¢ JIpyrom
Kpuctannos. MCTOAKHTE UX B GapdopoBoil cTylKe M pPacTBOPUTE
B ropsauei Boje. [lo mepe orcranBanus pacrsopa, Ha JHO cOCyHa
BHINAQYT KPMUCTAJIIMKM KBACl0B, KOTOpPHie OyOyT pacT, yBesu-
YUBasich, KaK PacTyT OPraHM3MBbl, B Bece U ofneme.

BpochkTe B TaKGit pacTBOpP KPYNHEIM KPUCTAUT TeX Je KBaclLOB
C OTOMTLIM YTJIOM WK NMOBPEXJEHHOH rpaHbio. Bel yBuAuTe, KaK
OH [OCTENEHHO 3aJIeYUT NOpaHeHHe» W TNpUOBpPeTeT TeoMeTpu-
YeCKU MPABUIIbHYI0 GOpMY.

Ho 1 Bamu Kpucraisl, BHpacTailie Ha JHE COCYyAa, eiie He
OyayT HOPMANbHO PAa3BUTLIMU: T'palib, Ha KOTOPOH OHM JieXKar,
0CTaHeTCA HefopassuBilelics. s nojyyeHUs: MpaBuibHO 00pa-
30BaHHOTO KPUCTA/UIMKA ONYyCTUTE B TEIUILIA pacTBop HUTKY
rapyca. Ha ee BOJIOKOHLAX Tip¥ OCTHIBAHWUM pacTsopa 06pasy-
10TCS1 TeOMETPHYECKH IPaBUJIbHBE KpucTanauku. Otbepure 2—3
H3 HUX TIOKPYTHEE, OHU MOHafoGATCSA Ham MJIs1 ONbITa MejjeH-
HOM KpHCTaUIU3aLUY.

IBETHO!I PACTBOP BECLBETHOI'0 BEHIECTBA

ITo3BosibTe TNpeATOKUTb BAM BOMPOC:

— Kaxoro usera 6yner pacrBop fecysemro20 BeLiecTBa B CO-
BEPIIEHHO yucmoll Boje?

Bl BcomuHaeTe 0 pacTBopaxX caxapa, NOBapeHHO# conu, ce-
JIUTPHI, HALIATHIPS U APYTUX GeCLBETHLIX COEHHEHWH U 0TBEYaeTe:

— Ecim B BOJAE He pacTBOpeHO 3apaHee KaKoe-HUOYAb ApY-
roe 0eclBeTHOe BeIIeCTBO, JAOUIEe C MEPBLIM I[BETHOE COeAKHe-
HHe, TO PacTBOP J0HKEH ObiThb 0eCLBETHBLIM.

Tax nu 310? [IpoBepum.

Bo wusbexaHue «obmaHa» ¢ Moeil CTOpOHbI, Haseiire camd B
npoGupKy MAM B CTaKaH BOJbl U3 BOJOMPOBOAHOIO KpaHa.

Berimaio B Hee BoT aToT Genbiii nopoiok. Boma npunumaer
KpPacuByio TEMHO-TOJIVOYI0 OKpacKy.

Iepenbem ee B dapdopoByio YaiiKy 1 BHITAPUM.

ITocmorpure, uro y Hac ocrajoch Ha AHe yaluku. KpucTaminku
MpeKpacHore cHUHero Lsera. 3T0 MeIHHIA Kymopoc, ¢ KOTOPBIM
HaM TNPUXOAMIIOCL ¥ paHbille BCTPeYaThesl,
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Y{anb, UTO MBI nMepeg TeM, KaK pacTBOPUTL Hall Oesibiif mopo-
I0OK, He B3BEeCHJIM ero. 3To MOXHO OblJI0 Obl cHejiaTh Ha Becax
a1 nicem. B3pecHB MNociie TOTO MOJIyUeHHblE CHHME KPUCTas-
JIMKH, Mbl Ol yOeguIuch, UTO OHU BeCAT 0O0JIbILe, UeM BECHJ MO-
pouIoK. 3HAYHT, K PAaCTBOPEHHOMY MOPOIUKY (3T0 OB NOPOLIOK
03600H01I CepHO-KUCA0T Me0u) YTO-TO TIPUCOEJUHUNIOCH XUMHU-
YeCKHU, TAK KaK U BeC YBeJIMUMIICSI, K CBONCTBA BelIECTBA M3MEHM-
JIUCh. JTO «UTO-TO» He MOYKET ObITb HHYEM APYTUM, KpPOME BOJHI,
MOTOMY UTO Mbl PACTBODPSITIM MOPOLIOK B UMCTOH Boje.

Jlerko n0KasaTb, YTO TaK OHO U ecTh. VCTONYeM MoJiyyeHHbIE
CHHHe KPUCTaJUIbl B roiy00# MOpPOILIOK W CTaHeM KX CUJILHO Ha-
rpesarh B GpapopoBoil yauire: rojay6oil mopoiioK NpeBpaTUTCS B
Oesplil, Bec ero YMEHbLINTCS, & HA XOJOAHON Tapenxe, KOTOPYIO
Mbl OyJeM JepyKarh HaJ Yalikoil, 0CAAYyT KarnaK BOAHL

ITepemena po3oBofl OKpacku coyieil xofarema Ha ronyOyo,
3ejIeHOH CONIU HukKeAsA HA HKEATYI0 W T. J. 3aBUCUT OT ToM ixe
npuupHel. Byayuy 06e3BOAHBLIMU, OHHM UMEKT He TOT LBET, KOTO-
pHii npuobperaior, 00pa30BaB KPHUCTAIIMUECKHE COENUHEHUS C
BOJOH.

He nymaiiTe, oiHaK0, YTO KPUCTAJUILI BCEX BEMIECTB COJEPIKAT
B CBOEM cocTaBe BoJAy. DONBUIMHCTBO UX KpHcramnusyercst 6e3s
€€ yuacCTHsl, KaK W cama Boja, o0pasyss KpUCTAJIILI CHera, HU ¢
yeM He COefMHseTCs.

MEQNEHHAA KPUCTANJIUIANUS

VY Bac JOJOKHBI OBUIM COXPAHUTHCS TPABUJIBHO PA3BUTHIE KPH-
CTAJUIMKU KaKuX-HuOyAb KBACLOB. 3aroTOBbTE TOPsTYMil pacTBOP
TAKUX )K€ CaMbIX KBAaCLOB, — CKa)XEM, KaJIieBO-aJIlOMUHUEBHIX,
Y [0BEChTE BHYTPH €0 Ha TOHKOM HWTHU OJUH M3 BaWIMX Kpucraji-
JIMKOB. BepXHMHl KOHEel HUTH YKpenuTe Ha CTeKJISTHHOH nanouke,
NOJIOKEHHOH Ha Kpas IWMPOKOropjoro cocyjna ¢ pacTBOPOM.

TTpUKpPLIB COCYX JMCTKOM Oymard OT MbLIM, OCTABLTE €ro JHS
Ha 1Ba B TEMJIOM MecCTe, YTOObl PAcTBOP OCTHIBAJI BO3MOXCHO Mel-
nennee. IlononuaiiTe B janbHeifuieM BOAY, MO Mepe ee ucnape-
Hust, ¥ NOjJep)KuBaiiTe HauaTbHYI KOHIEHTPALMIO pacTBOpa
NpUIMBAHUEM KPEKOTO PacTBOpa TeX Ke KBaCLOB.

Kpucrann 6yaer pactu Bce Gosiblie ¥ GoJiblie,

Onuit Hed(dexTHHI U 3aliMer y Bac OUeHL MHOTO BpEMEHH,
TaK... IPUMEPHO, M0 mojyropa. Ho pacTum »xe Mul roJamu 1iBeTHI,
NTUL, U JKUBOTHHIX, -— 1104eMy Obl He 3aTpPaTUTh HeCKOJNBLKUX
MECSIEB Ha BHIpAlMBaHUe KPUCTAJUIA PA3MEpPOM MO ero Mpoaosib-
HO¥ ocu X0TsT OBl CAHTHMETPOB B 5—6?
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A yrolbl KOHEUHBI! pe3ynbTaT Hedd(EKTHOro OIHTa 0Ka3aNcs
3¢ ¢exTHBIM ¥ 4TOOH HECKOJIBKO pasHoo0pasuTh paboTy Haj Bhl-
paiuBaHHeM KpHUCTaJlla-BeJIWKAHA, BOCHOJIB3YHTECH CBOWCTBOM
0IM3KMX N0 XUMUYECKOMY COCTABY BELISCTB JAABATh KPUCTAJIJILL
OJIMHAKOBOH reoMeTpUueckoi (opMbl U HU3TOTOBLTE HE MPOCTO
Kpymublif KpucTani, XoTs O KaJaueBo-aIIOMHMHUEBLIX KBACIiOB, a
ele U CHOKHBIHA.

Korpa aror Gennll KpHCTAand JOCTHIHET, CKa)KeM, pasmepa,
PaBHOTO 110 MPOJOJILHON OCH OJHOMY CAaHTHMETDY, OMYCTUTE €ro
OCTOPOYKHO B PAacTBOp 3eJIeHBbIX JKefe3HbIX KBacuoB. Bul yBu-
AWTe, 4ro Ball Genwll KpuCTanma B TaKOM PacTBOpE MOCTENEHHO
NOKpOETCS CJloeM 3efieHbIX KenesHnlx KpacuoB. Korma pasmep
KpUCTalJIa YBEJIUUUTCA A0 ABYX CAHTMMETPOB, NePEHecHTe €ro B
TEMHOQUOJIETOBLIE XPOMOBLIE KBACHHl MU T. [. B JII0OOM TOPSIAKE
U CTONBKO pa3, HAcKOJbKO XBATUT TepheHus. Pacnunus J063u-
KOM MONYYeHHHIH CIOKHBIA KPUCTaNJl, MOXKETE YIUBUTH MM TO-
Bapuweid. B Hem OGenniif, 3eneHnii U TemHO@UONETOBHIHA CJloU

OynyT CMEHATH APYr Apyra.

MIrHOBEHHAS KPUCTAJIJIN3ALIUA

Bol 3Haere, uro BeiecTBa, CHOCOGHBIE KPUCTAJLIM30BaTLCS,
BBHIICJISIIOTCST U3 PAcTBOPOB B TeUeHME 0o0Jiee WIIM MEHee MpojoJi-
JKUTENIbHOTO BpemeHu. Uem ciabee pacTsOp, ueM Me/JIeHHee OH
OXJTaKIaeTcs, TeM MEUICHHEe PacTyT KPUCTAJILI PACTBOPEHHOTO
B HeM BeulecTsa, U TeM KpynHee oHM nofnydaiorcs. Ho moykHo u B
OJMH MOMEHT NPEBPATHTL PACTBOP KPHCTAJUIKYECKOT0 BeIiecTBa
nennkom B Teepnoe Teno. [lpu srom Boxa, B Koropod oHO 6bLIO
PAacTBOPEHO, XMMHWYECKU COCAUHACTCA C HUM: HKHAKOCTL MIHO-
BEHHO 3aTBePAEBAET.

OnsiT 3ddexTHelit, HO TpeOywowui 60abIUON aKKYPATHOCTU.

Jlyynie Bcero OoH MIET ¢ YKCYyCHOHATpueBodl cosbio. M3menn-
UHB €€ B MOPOLIOK, pacTBOPSIIOT B KUNsAWIeH BOAE 10 HACBLIIEHMS,
npuchinas MOPoOLIOK A0 TeX TMOp, NMOKa HU B30aNThIBAHUE KOJIGHI,
HY pasMenMBaHue 0cajKa CTeKIsAHHON nanoyxoil He OyayT 6oiib-
e crnocofCcTBOBATE PAcTBOPEHUI0 M3NMUIIKA coy. HacolnieHHbIH
pacTBOp CIMBAIOT C OCafKa B APYTyiI0 MEHBIIYIO KOOy, 3amojn-
HAA €e J0 caMoro Bepxa Y IJIOTHO 3aKynopusasi NpoOKOH.
OxJylajuBIIMCh, PACTBOD HE BBLIICISIET KPUCTA/LIOB U SIBASETCA
y>Ke He TONBbKO HACBUIEHHBIM, a NIEPECHILICHHBIM, — MepechillieH-
HBHIM [OTOMY, YTO B JaHHOM 00Bbeme BOJbI KOMHATHOH Temme-
parypbl HeNlb3s1 PAacTBOPUTH CTOJBKO COJIH, CKOJIBKO COAEPIKHUTCSA
B HEM.
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Pactaop moseTe B3GanTLIBaTh, MOYKETE GPOCHTD B HEro KpucTai-
JIUK Kaxoii-sudynb ADYyTIo# conu, Hampumep, CceNuTPbI UM KBaC-
I10B, — BCE 3TO HE BbLI30BeT KPHUCTasuu3auuu. BpochTe Temephb B
pacTBop cambil KPOXOTHBIH KPUCTaNAMK YKCYCHOHATpHUeBOH
ConUu. 3I0T KPUCTANNMK OKAasbiBaeTCst CIIOCOGHBIM MOMEH-
TalbHO BBIACNIUTL BCH PACTBOPEHHYI0 CONb B TBEPAOM BHJE.
[TponensiBast 3TOT ONBIT MePeR ayANTOPHEH, MOXKHO 0OCTaBUTH €ro
BecbMa 3ddexTHO. [ 3TOr0 HaA0 0coBpIM 06pa30M MOArOTOBHTD
KPUCTAJINK, BLI3bIBAIONMI MIHOBEHHOE MpeBpalieHHe pacTBOpa
B TBepaoe Teno. PacnnassTe B papopoBoil yalieuke HEMHOI'O
napaguxa. CoseplUieHHO YUCTYI0 CTEKIAHHYK Nano4yKky OMyCTUTE
B pacrniaBlieHHH napadyd 4, MOKa OH He 3acThLl Ha Hell, KocHU-
TECh NaJ0YKOi KpUCTAJIMKA YKCYCHOHaTpHeBOH conu. OH npu-
JIMTIHET K nanoyxe. OKyHHUTe ero Ha 0JMH MOMEHT B )KUAKUM napa-
¢uH u cbpocwTe B KOOy ¢ MepechbllieHHbIM pacTBopoM. ToHKUM
cJI0il mapaguHa, ofyeraruii INoBepXHOCTh KPUCTAJUIMKA, BOC-
NPENATCTBYET AEHCTBHIO ero Ha pacTsop. [lokasuiBasi OnbIT ayau-
TOPUM, BLl CMOXKeTe BbI3BaTb MIHOBEHHYI0 KpHUCTaNIM3aluio B
J1060if MOMEHT, — CTOMT BaM, OINYCTHUB CTEKJISHHYIO MManoyKy B
pacTBop, pasgaBuTb €0 NapaguHUpoBaHHBIA Kpucrauk. Co-
NPHYKOCHOBeHHWE OGHAYKEHHOH NMOBEPXHOCTH KpUCTanna ¢ pacTso-
POM TOTYAC BHI3OBET BbIAJCHWE B TBEPAOM BMJE BCETO KoJMye-
CTBA YKCYCHOHATPUEBOU COJNK, B HEM HAXOAUBIIErOCs.

Ecnu mnouemy-nuGo yKCyCHOHAaTpUeBOH COJid He JOCTaHeTe,
MOYKHO 3aMeHMTb ee CepHOKHMCIILIM HaTpHeM (ryay6epoBoil cosbio).
Ee pacrBopute 10 HachiieHHsl B ropsiveil Bofe (FpafycoB 0KO0JIO
70), oTdunbTpyiiTe pacTBOp B MEHbIUYI KOJGY H, 3aKpHB OT-
BepcTHe Konbbl KOMOYKOM BarThbl, OCTABbTE OCTHITH B IOJIHOM TO-
Koe. B octeiBlM# pacrBop GpochbTe KPUCTAUIMK Iiay0epoBoi
conu. Bel yBuauTe, Kak GHICTPO BOKPYI HEre CTaHyT HapacTarh
3Be37000Pa3HO-UT0JIbYaThie KPUCTAJIL!, KaK BO3HUKHYT OHM U B
ApYrux MecTax pacTBopa Y TakKe cTaHyTr Oblctpo pacru. Ce-
KyHJa, U BCS BHYTPeHHOCTh KOJGLI 3aMONHUTCA uMH. Pacrsop
3aCTHIT B TBEpAOE TeNO.

0 COIAX B MPUPOJIE K B TEXHUKE 1

Boxnt 3anuBa Kapa-Byraz (Kacnumifckoro mops) coaepykar
B pacTBOpe MUHepajl, HOCAWMM HaspaHue «UyaecHblily (Mupabo-
nuT). 3T0, TaK cKasaTh, MUHEpaJsl CE30HHbIH, TO MNOsBAsOWMICH,

1 3uauutensHo 00siee MOAPOOHO O TOM e CKa3aHO B [PYrOM TpyAe as-
TOopa: «XHMUsT BOKPYT HAC»,
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T0 ucuesaroumi. Ilo XMMMYECKOMY COCTaBY 3TO CEPHOKMCIBIN
HaTpuil, BLIKpUCTAJUIM30BLIBaWOUIUNicE ¢ 10 MOJIeKyjiaMu BOJLL.
3uMo¥ BOJBI 3AJIMBA CTHLIHYT, MHpaboOaUT BhIIANAET U3 PacTBOpa
¥ BeceHHUMHU OypsMu BoiOpachiBaetcs va beper. Kak rpynsl cHera
csepraer Oenasi conb Ha conHue. Ho conmune ObicTpo mporpesaer
ueriny0oKHe BOJbI 3aJIMBA, U UX BOJIHBl «CITU3LIBAIOT», BHOBb pac-
TBOPSIIOT 3ajIe)KH MUPaboauTa.

[Tonb3ysich BpemeHeM, I0KA COJIb €Hie He CMbITa BOAOH, ee Co-
fupanu M Be3NM 3a THICSYM KUJIOMETPOB CHAdana KapaBaHamu
BepOIIIOJIOB, MOTOM MO )KenesHoit gopore Ha 3aBoAw! ISt Mepepa-
foTKH.

Ho 3adem Be3TH TaK JajieKo MOYTH ABONHON rpys npotus Aeid-
CTBUTEJIHO HY)KHOTO, 3ayeM BEe3TH BMecTe ¢ riay0epoBoil COJbIO
TIOYTH TAKOE )Ke M0 Becy KOJNUYECTBO KPHCTAIM3ANUOHHONH BOJEI?

PanyonanbHee nepepaboTKy MUPadoIuTa NpPOM3BOJUTE MO MECTY
ero fo6biyd. Ho yacTHHIM MpEeANPUHMMATENSIM CO3AHME TTPOMBILL-
JIEHHOT0 L{EHTpa B MECTHOCTH, KOTOPYI0 u3berasnd roceiatb gake
TY3eMIbl-KOUECBHUKY, OBUJIO He TOA-CUTY.

Ha 6orarcrsa Kapa-Byrasa eine B 1918 r. obparun BHHUMaHuHe
JleHun, W Tenepb B HeKOrja OeclIORHOH TNYCTHIHE pacTeT WHAY-
CTpPHAJbHBIHA [[EHTD, BHIPOC U PACIIUPSETCS XUMUUeCKU KomOu-
HaT, nepepabaTniBaUMA MUPAGOIUT U PAR APYIUX LEHHBIX
HCKOTaemblx, J00LIBaeMbIX TYT )Ke T06IM30CTH.

PasHocTbI0 pacTBOPUMOCTHU [IPU PA3THYHLIX TEMIIEPATY pax MoJib-
3YI0TCS ¥ HAc JIS SKCIUJI0ATALMM MOBAPEHHOH CONMYM HalllMX MHO-
TOYMCIEHHBIX COJSIHBIX 03ep, AN NONYYEHUs1 ee UCIapeHueM
BOJBI COJIIHBIX WCTOYHHUKOB U BHIMOPAa’KUBAaHUEM BOJbI CeBEPHBIX
MOpeH.

B TeXHMKe 3Ta PAasHOCTb MCMOJB3YeTCsl Ui OTACICHUsA colleH
PasHOil pacTBOPUMOCTU U3 UX CMelIaHHOro pacrBopa. Ilpu noHu-
P €HUM TeMmnepaTyphbl [OCTEeJHEr0o M3 Hero CHayaaa BBLIKPUCTA-
JIM30BLIBAIOTCSE TPYAHOPACTBOPUMBIE COJMIM, @ JIETKOPACTBOPHUMEIE
OCTalTCA B MarTo4YHOM pacTBope.

TIpUpOAHBIMH HMCTOUHUKAMU TEXHUYECKH NPUMEHSEMBIX CcOJeH
CCCP mneo6bluaitHo Gorar. UTo HUT[E HET TaKOro KOIUYeCTBA
MOBapeHHo! cony (KaMeHHOH, B CONSIHBIX 03€paxX H UCTOYHUKAX),
3T0 3HAIY JaXKe BO BpemeHa napusma. Ho Bor, Hanpumep, Kauaue-
Bble CONMH B Mpe)KHee BPeMsl BulNUCHIBaNUChL u3 'epmanuy, a UX
MECTOPOKICHHST Y Hac, OKA3bIBaeTcsi, TOWE SBASIOTCA Oorareil-
UMK B Mupe. Bonusu CovxamcKa HaliieHsl M MIHPOKO 3KCnjioa-
TUPYIOTCSI MECTOPOM(leHHusT KaaueBHIX coyiell. KcraTtH ¢Kasarthk,
3Jech NPY NMPOXOJKe MepBoi MAaXThl NPOSABHIH Uyjeca NPOU3BOJ-
CTBEHHOI0 3HTy3Masma Komcomoublbl, Brephle B CCCP npume-
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HUBLIME MeTOX 3aMOPa)KuBaHusl TpyHTa. A oceHbio 1934 r. u
BecHOU 1935 r. ObiTM OTKPLITHL elle 00Jiee MOHIHbIE 3aTIe)KU KaJue-
BBLIX coJiell BONIM3u Bepe3HUKOB U B U3[peBsie U3BeCTHHIX Mneixux
NacTax KameHHoi conu. Tenepb Mbl 3TU CONM He BBO3UM, &, HAa0-
60poT, SKCMOPTUPYeM 33 TPaHUILy.

A B Cubupu y Hac UMeTcs 03epa ¢ CaMOpOJHOM Coloi, Koyu-
4ecTBO KOTOPOIl TaK BeJIMKO, YTO €)KEerofHO €e MOXKHO J0OhIBATH
Gonpine, yem ceifyac Ha 3aBOJAX TOTOBUTCSA M3 TIOBAPEHHOM COJNH.
Tam yKe UMeKTCs 03epa ¢ rnaylepoBoit conbio. MHTepecHo oTMe-
TUTh, 4TO enie B 1784 r. JlakcMan npuMeHsn cUBHPCKyo riaybe-
POBY COJIb JUIs1 BapKH CTEKJa BMeCTO coibl. B Cuéupb oH 6bin
MoCNaH B KayecTBe NacTopa, Ho, OyAyYM N0 HATYPe eCTeCTBOUCIIbI-
TaTeJeM, OH OT 3TOH mpodeccuu BCKOpe OTKasancsi, 3aHABIIKCH
UccneJoBaHUeM MPUPOAHbIX OorartcTB Cubupu.

A sTuMM BoraTcTBaMM 00MNIBHA He TONbKO CHOMPB, HO U Bcs
Tepputopuss CCCP, HO MHOTHE M3 HUX [0 NPUXOAA K BJIACTH Npo-
JIeTapUaTa 0CTaBaJIUCh HEU3BECTHHIMH,

TaroBbl, Hanpumep, forareilluve U pasHoodpasHeiimme mecTo-
POXIAEHUsT TOJIESHBIX MCKoraeMblX HOJbCKOro mnoJsiyocTposa.
3nech, B NepBy10 0Yepe]b, HajJ0 OTMETUTH NIOJIOYKUTENILHO Heucyep-
naemble UCTOYHUKY amnaTuTo-HedelHHOB,

Bot yro rosopur 00 anaTruTax OAMH U3 COBPEMEHHHIX NUcaTe-
neii:  «A. H. JlabyHues, npou3BoAvBImMil U3blcKaHUs HA KoOmb-
CKOM TMONyOCTPOBE, PELUMN NONMYTHO MCCIEN0BaTL U ropy PacBym-
yapp, Ha BepWMHE KOTOPOHl OH Mofo3peBasn HanmuuuWe HEKOTOPHIX
peaxux MuHepanos. 3a0pas MOJIOTKH, 3yOuna u Npounif Hecia0K-
HplA MHCTPYMEHT, reosior 3afpascsi Ha pOBHOE IJ1aTo, PacroJio-
»KeHHoe Ha BoicoTe 900 »# Han yposHem mopsi. Ilnaro oxasanoce
yCesTHHBIM KPYIHBIMY [JIbI0aMU HE3HAKOMOTO eMy KamHsi. OTKCJIOB
HECKOJIBKO KYCKOB, T'e0JIoT ¢ HeloyMeHHeM olynian Heobbruaitnoii
MMHepas, pacceiryarsii U esplii.

«Hey)xenu anarut?

«ITo npudsiTun B JleHUHrpaj, a NoToMm B MOCKBY, yueHbIi mnpo-
uen psg Aoknanos. TpuseseHHble UM 06pasUbl MOPOJIH! NMOKa3aaK
OLUETIOMIISIOIAE Pe3yJIbTaThl.

«TauHCcTBeHHBI KaMeHb 0KA3aJICst alaTUTOM, He 3HAmuM cele
PaBHOI'0 B MUPE MHHEpana no coxep)kanuio GocopHoii KHUCNOTH.
Jlyaunie docoputhl MapoKKo OKasanuch B JBAa Pasa Xy)Ke XH-
OUHCKUX».

O Hegenuue ToT »Ke nucaTeNb nuuler ciepywomee: «Hedenun
NpeacTaByisieT co0010 MYyTHBIA, 00LIYHO Cepblil, MONYNpO3pauHbii

110puit Mapk, «Kouery ¥Ymnexar, TUXJI, 1932 r.
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1BepSbIli KaMeHb, a 10 COCTaBY HANOMMHACT MOJIEBhIE ILMATH, KO-
TOpble MAYT Ha nonyuenue dapdopa u dasnca. Ho oH oOnagaer
CB0€0Gpa3HbIM CBOMCTBOM: OH HeoObluaiHO NerKo pasnaraercs
Aake cnabuiMu Kycnoramu. Hedenyun 3aBoeBbIBaeT Moue1HOE MECTO
B CTEKOJbHOH, KePaMHUeCKON, XMMUUECKOH, MeTasiyprudeckoi,
CeJIbCKOX035ICTBeHHOH, KO)KeBeHHOMH, yJIbTpamMapuHOBOH M mp.
BUjax mnpombiitieHHoctH. Hedenun — Gorateitumit no mnpume-
HEeHWI0 B HPOMBIILJIEHHOCTY MaTepuail, ¥ s HUCKOJIbKO He YRU-
BJIIOCh, €CJIM BMOCJHEACTBUM HedennHoBasi npo0JieMa 3aTeMHUT
coGoro anatuToBYI0. [IpH BapKe cTexsia HedenH 3aMeHsIeT coGol0
He@MUMTHBIE CORY U Cynbdar. B KepaMuuyeCKOH NPOMBILIIEHHOCTH
OH BIOJIHE 3aMeHsieT [O0JieBOH wmar. Jlerkasi pacTBOPUMOCTb
Hies10yed ¥ M3BJIEKAEMOCTb U3 Hed2s1MHa 50 6 9, OKUCH KaJus JenaloT
HedeNMH LieHHBIM, JIETKO YCBOAEMBIM TyKom. HedenuH aBnsiercs
TaK)Ke BECbMA LIEHHBIM 00bEKTOM Uit U3BJIEUEHUS] U3 HEr0 KpeM-
HezeMa U ujenoveil. Coma ¥ moTall, KOTOPble MOTYT ObITL MPUro-
TOBJIEHB U3 HedesMHA, UTPAlOT B XUMMUECKOH MPOMBILIIEHHOCTH
CTOJb YKe B)KHYI0 POJib, KaK IJIMHA B KEpaMHuecKoit MPOMBILLIEH-
HOCTM MJM KayuyK B pe3uHoBoidl. HakoHel, U3 uwuCTOr0 rimgo-
3eMa, TO-eCTb OKWCH AJIIOMMHHS, MOXKHO MMOJYUYUTh MeTaJljidye-
cKuii amomuHMi, a U3 HedeJMHOBOrO CHEHMTA — IPEKPACHbIN,
riy6oxkoro cuHero usera yaeTpamapuH. He 6yny y»ke roBopurb
0 RyGieHUM TOOLIBEHHONH KOXKH He(esIMHOM, 0 MOJydyaeMoM M3
Hero TUTAHO-MATHETUTEe, UAYIIeM HA M3roTOBJIEHUe Oenoi, 3aMe-
HsIoWeH CBMHLIOBbIE GeMiIa KPacKy, 0 10JIyyaeMoM U3 Hed2iiMHa
BaHajMHe...»

Bce mHoroo0pasHble NMpHMeHeHHsI amatHTO-He(eJIMHOBLIX XH-
OMHCKMX 3ane)kedl B HacTosiulee BpeMs ucnonb3ylotesi. He manas
yacTb A00bIUM IKCMOPTHPYETCs 33 rpaHuuy. A Beldb paHbuie (oc-
(OpUTEl BBO3UJINCL M3-32 TPaHHMIIbL

B 1929 r. . KupoB 3an0)kua MepBblii KaMeHb MPUIOJSPHOTO
ropona XubUHOropcKa, HbBIHe Hocsiulero uUms Kupoea u uMelo-
ugero y>xe cabiiiie 40 000 »xuTeneit H KpymnHble XUMUYECKUE 3ABOfbI,
nepepabarbiBaomie anatuTo-HeesIMHBL M ApYrue TNPHUPOJHbIE
BorarctBa KonbCcKOro mnonyocrposa.

W sro Tam, rae euie HepaBHO Oblia Ge3dnmiofHast TyHgpa!

3UMHUA CAQl... IETOM

Kpucraiisl BoJpl, KOTAA OHM B BUAe MHES MOKPBIBAIOT 3UMO
IepeBbsi B CafaX M Jiecax, TaK KPAaCUBBl KOKAbIH B OTAEJILHOCTH
¥ TAKYH0 4yJHYI0 KapTUHY 06pa3yioT B L[eJIOM, YTO MOYKHO TOJIbKO
NoXKaJleTb 0 HallleM HeyMeHUM BOCIIPOU3BECTH ee MO0 JKeJaHWIO.
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A BripoueM, pasBe IS XMMMKA €CTb uTo-nub0 HeBo3MOXKHOE!

LiennIit cag mpl MHeeM B HKapKuil neTHui feHb He MOKPOeM, —-
310 060lUIoch OBl CAKIIKOM AOPOT0, — HO HECKOJbKO BETOUEK
OCTPOJIMCTHUKA WJIM XBOWHBIX KYCTADHUKOB U JepeBbeB CMOYKeM
MOKPHITh HEXKHBIMU OelbIMY KPUCTA/IaMH, KOTOpble AafyT Ham
BIeUATIeHUE UHes.

IMomecTuM copBaHHble BeTBW IOJ CTEKJIAHHBIH KonnakK. Kak
s1 He pas ToBOPMJ, UM MOXKET CJY)KUTb OyThbUIKa € OTpe3aHHbIM
zHom. Konmak mnocraBum Ha
JOCKY € TpOpe3aHHbIM B cepe-
IVIHE €e OTBepCTHEM, B KOTODOE
BcTaBUM  (apdopoByi0 4a-
HIEUKY.

B uaireyky HachlmjieM ropcrb
Oen3zotinoil rucaomet (TeNO, MU
O0BbIKHOBEHHOH  Temmeparype
TBEPAOE, KaK U MHOTHE JAPyTHE
KMCJIOTH, — XOTsT Obl 001ieus-
BeCTHas GopHas); MOR valxoi
3AMOKEM COUPTOBYIO JIAMIIOUKY
(puc. 47).

ITpu 120° GeHsoiiHas Kucaora
TIJIaBUTCS, pu 250° ucnapsiercs,
U ee mapwl, HAMOJHUB KOJMAK,
OCKJAIOTCA METIKMMU GecliBeT-
HBIMH KPMCTAJIMKaMu Ha BeT-

Puc. 47. Xumuuecxkuit uneit. BsIX U XBOe pacTeHuit. Ybepure

JIAMIIOUKY, 3aKPOJiTe OTBEpPCTHE
KoinaxKa mNpoOKOH W OCBETHTE KAapTUHY «3UMHEr0 Jieca», Bbl-
CTaBUB KOJIAaK Ha COJHEUHbI CBeT.

CAl XMMHKA

XHMHK MOYKET HE TOJIbKO CPeJH JIeTa BOCIPOM3BECTH KapTHUHY
3UMHEr0 caga, MOKPLITOTO WHEEM, — OH MOYKET BbIPAcTUTL UHUCTO
«XUMUYECKHMR camn, HE HYIKAAsCh I 3TOr0 HM B CEMEHaX, HM
B CKEHLAX pPacTeHMH.

BoipamuBaercs, 0JHaKo, Tako# can He HA Bosayxe. [Jisi pacre-
HUH, B HEM MPOU3PACTAIOUMX, HY)KHA He YITIEKHCIIOTa, a Apyras
nuTaTebHas cpefa. Haobopor, Bce KMCIOTHI, fayke Clefbl UX,
rUOeNbHLL JJIST TAKOTO «cafan.

BuipamuBaercsi oH B cTexJe,

— Ha crexne?
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Her, umenHo ¢ crerie. TONbKO B )KUIKOM, B TaK HasblBaeMOM
DACMEOPUMOM CMEKe.

BriBaeT U TaKoe cTexno. (OOHKHOBeHHOe XOPOILC Bam M3BecT-
HOe CTEKJI0 C XMMMYECKO# TOUKM 3peHMs] — COJib, XOTS U Hepac-
TBOpHMAsi MM, I'0BOPS BIOJIHE TOYHO, B BRICIIE]l cTeNEeHH TPYAHO
pacTeopumasi B Bofle. Bapurcsi CTeKJIO yallie BCero M3 mecka (a
NECOK — 3TO KPeMHE3eM, aHeuOpud KpeMHesod Kucaomol), COABL
H H3BeCTH.

TTonyTHO Ha/ll0 cKa3aTh, YTO U TAKOe CTeKJI0 MPU OYEeHb NPOJOJI-
YKUTENTbHOM KUNSIUCHUY B ropsidell Bojie YacThi0 MepexXoguT B pac-
TBOP. JTO A0Ka3an JIsByasse,onpo-
BeProyB MHEHHE CBOMX COBpe-
MEHHVKOB, VTBEP)/JABUIMX, 4TO
OpPH  MHOIOJHEBHOM KUINSUEHUU
BOALI U3 Hee BHIIENAETCA KaKoe-
TO HOBOE 3EeMJKMCTOe BelLeCTBO.
B3BecuB 3T0 BeulecTBo, OH Halles,
YTO Bec er'¢ paBeH PasHOCTU BECOB
CTEKJISIHHOI'0 cOcyla A0 U nocre
onbita. $ICHO, UTO W MONYYUNOCH
OHO He M3 BOJbI, 2 U3 MaTepuana
cocya.

CruiaB KpemHe3eMma ¢ eJKUM HarT-
pOM JaeT CTeKJO, Jierko pacTBo-
puMoOe B BOJIe U 0YeHb Jerko pas-
Jiaraemoe KHMCIoTamU. B BUly noc-
JieJIHeT0, MAaTepUasnsl [t Haiiero
XMUMHUECKOTO caja AOJHKHBI ObITh
COBEpPIUCHHO YHCTHIMU, HHAYE, TIPE- Puc. 48. Kpucrannuueckne pa-
AYNPEeXaw 3apaHee, HHUEro us CTEHHSI.
3TOTO OMBITA HE BhIlfIET.

Kynus cuauxam nampus y)ke B pacTBOPeHHOM Bufe, cieiiTe
ero B MIKPOKy!0 6aHKy u3-TOJ BapeHbsi M3 GECLBETHOTO CTeKa
# GpocbTe B YKUNKOCTb KPOXOTHBIH KPHCTAJUIMK MEJHOTO KyTIOo-
poca. YnaB Ha JIHO, OH BCKOpe IIOKPOeTCS IUIEHKOM, KoTopas
B HEMPOJOJKUTEILHOM BPeMEH! 00pa3yeT MOUKHU, a U3 ITUX NOYEK
HAUHYT pacTy ronyObie TPaBHHKU. VMU MOXKHO 3acesiThb BCE JHO
0aHKu; 9T0 OyaeT ra3oH rony6oit «xumuueckoit Tpase (puc. 48).
Ha 3emne, npasaa, Takas Tpasa He BCTPEYACTCS, HO, GLITH MOYKET,
uTo-HUGYAb B 9TOM POAe PacTeT HA APYrUX NNaHeTax...

Kpucrannuk acenesno2o0 kynopoca 1aet U3BMBAIOWIMECS UYepHLIE
BETBU ; HUKKEAE8020—SAPKO-3EJIEHBIE , TIOUTHU IIPSIMBIE CTBOJIUKY ; @301~
HO-KUCAbLI K0GA6m PA30BBETCS B CHUE NONI3YUHE PACTCHUSA M T. 1.
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Cyaema (xaopHas pmyms) — CHAbHBIA s, Tak 4T0 OpaTh ee
JUISL 9TOTO OMbITA OTHIORL He CJIefYeT, a 3TO OTUaCTH YKajlb, TaK
KaK OHa JAeT OUeHb KPaCUBbIE OpPaH)KeBbie «PaCTEHHU M.

Korpa jepeBbsi «BbIPACTYT», MOXKETE OUeHb OCTOPOMKHO CJIUTH
pacteop cterina. Cap GyfeT OCTaBATBCA TaKHMM JKe, KaK MOJY-
YUJICS, U B BO3AYXe ; BO3AYX ObUI HEMPUTOAEH TOJIBKO AJ151 IePUOAA
Pa3BHTHST XMUMHUYCCKUX TPaB M JRePEBLEB.

A pactyT OHM BOT MOYeMy: B PacTBOPE »KUIKOr0 CTeKsia Kpu-
CTAJIIMKY COJIeH TSHYKEJIBIX MeTas/10B MOKPHIBAIOTCSt TOHKOH IJIEH-
KOM MX KDeMHEKHCHbIX coefuHeHMil. CKBO3b 3Ty MNNeHKY AUd-
¢yHaupyeT (MpOHMKAET) BOJAA M PACTBOPSIET YacTh KPUCTAJIMKA.,
Ilnenka, He BhIlep)KAB HAMOPa M3HYTPH, rae-Hubyab Jomaercs,
PacTBOPUBILASICA COJIb TSHKEJIOFO MeTajna BhITeKaeT B OTBEPCTHE
M TOTYAC B CBOIO OuepeAb MOKPHIBAETCS NJIEHKOM KpeMHeKuCJOoHR
cosu. ITpouecc aToT MOXKeT MOBTOPATHCST HECKOJIBKO Pas, H TOTAA
(XMMHUECKOE pacTeHHe» BETBHUTCS.

PacTBOpHMMOEe CTeKJI0 MpeJCTaB/isieT He eJUHCTBEHHYIO «ITHTa-
TENbHYI0 CPefy» AJI1 XMMHUeCKUX pacTeHMH.

3aMeHMB ero KPEemKHM pacTBOPOM Xceamoll KpPO8sHoU coaul
(ncenesucmo-cunepooucmelii Kaauil), MOXKHO H3 coJiel TeX OKe
METAJIJIOB BLIPACTHUTE B 3TOM PacTBOpe PACTEHUSA APYTUX «CeMeHCTB,
He TI0OX0)KME Ha TIpeXKHHe.

Tax, KPUCTAJJIMK MEeAHOT0 KYIMopoca, Jariuuil B pacTBOpMMOM
CTeKJIe roNy0yI0 TPAaBKY, B KDOBSIHOM COJIM PA3BUBAETCS B KPACHO-
6ypoe nepeBLO, [0 Hauajly Crensiilieecss mo gHy GaHKH, a 3aTeMm
BbIpacTaioulee A0 camoif moBepxHocTH pactsopa. Haobopor, asor-
HO-KHCHIbI KOGanbT AdeT B 3TOM PacTBOpE HU3KYH TpPaBy.

Uem He aHajorusi ¢ GHONOrMYeCKMM 3aKOHOM mpHUciiocobrsie-
MOCTH OpraHM3Ma K OKpYy)Kawilieii cpepe?

Ho, KoneuHo, XMMHUYeCKHE «pACTEHHUST» OTIMYAIOTCST OT HACTOSA-
LIMX: CeMSIH OHMU He JAI0T, KJIETOK OPraHMYeCKUX He HUMEIOT.

CnoBoM, OHM He >XUBbie!

«CATYPHOBO NEPEBO»

ANXHMHKHM Ha3bIBAJIM METaJJIbl MMEHaMH MUPONOrHUecKUX GOToB
apeBHel Ddnnaabi. CBuHel] oHM HasbiBanM CaTypHoM (6or Bpe-
MEHHM — OTell BceX 60roB), pTyTh — MepKypuem (Gor BOPOBCTBA —
6bu1 ¥ TaKo#) u T. A.

BoT moueMy feHApHUTHEIE (pacTeHHWeoOpasHble) CKOMJICHHS
HCKYCCTB(HHO BBIKDALUEHHBIX KPUCTAJUIMKOB CBMHLA W HOCHJIY
y HUX HasBaHHE «CaTypHOBA [epeBar.

Ho He Ka)keTcst /M Bam 3ajava MOJYueHHs MeTasna, XOTs
6bl ¥ TAKOro JIErKOIIaBKOr0, KaK CBHMHEL, B MPABUJIbHBIX KpH-
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CTaNnax, Npd Hawkx Oojee uyeM CKPOMHBIX CpPeACTBax, MpH
OTCYTCTBMM IUIABMIBHOW Teuyd W OTHEeYNOpHBIX TUryeil, Hepas-
pelmoit?

Her, nnaBuTh CBUHEL] U XOTs GBI pacTBOPSITL €ro B 4eM-JInGo,
YTOOHI BBIAEJINTD, KaK JeNlaji ¢ KPUCTajjlaMy coJjlell, ocaxieHuem
U3 pacTBOpa, HaM He MPUJAETCS.

B 5TOM onbITe Mbl MofiieM coBCeM APYTMM TyTeM, Mbl BHITECHUM
MeTaJIMyecKU# CBUHeLl APYTHM METAJIJIOM K3 pacTBOpa ero yKcyc-
HOKMUCII0M cony (CBUHLOBOrO caxapa).

Jinst 3T0r0 Mbl HasjbeM B HeGOJIbIIYI0O LIMPOKOrOPIYH GaHOUKY
(puc. 49) npounbTPOBAHHBI HacChIEHHBIA PacTBOP Ha3BaHHOMH
conM M 3aKpoem OaHKy npol6Koil, B KOTOPYIO
CHHM3Y BKOJIOTA COMPaJbHO U30rHYTast LMHKO-
Basl Tposojioka. [IpoBojioKa npepBapUTESIHHO
EOJDKHA ObiTh OYMINEHA HaKAauHo# Oymaroli
OT TOKDBLIBAKOIIEr0 ee IMOBEPXHOCTh OKUCIHA
M 00e3)HMpeHa MPOMBIBKOH B a¢upe UM Kpell-
KOM CIIUpTe.

YiKe yepe3 HECKOJIbKO MUHYT MBI 3aMETHM,
YTO TOBePXHOCTL MPOBOJIOKM MO Bcell ANMHe
CIOMpasM HayHeT NOKPLIBATHCHA KPOXOTHHIMU
KpUCTAMKaml  cBuHI@. OcraBbre npuBop
Ha CYTKM, U Yy Bac TOJYyUMTCS BETBHUCTOE
«CaTYPHOBO JEPEBO» NPEBHUX aNxuMuKop,  Puc. 49. Ilonyue-

LIMHK BLITECHMT M3 pacTBopa CBHHIOBoH 1€ ‘I‘l(éa?;g»“”a
COJIM METaJTMUeCKHii CBMHeL[, a B pacTBOpe P
OKA)KETCs1 YKCYCHOKHUCHIAs COJib LIMHKA.

KPUCTAJIJIN3ALNUA METAJINIOB

Jlet 20 Tomy Hasax xumUK B. AnekcaHpoB yCOBEPHIEHCTROBAJ
AOCTAHOBKY INPEABIAYLIEr0 ONbITA AJIXMMHUKOB, CKOHCTPYH-
POBaB JJIs1 HEro 0Co0LI MpUOOpUHK.

Kak supgure (puc. 50), 310 o0bikHOBEeHHAs npofupka, camas
{IMPOKAas, KaKylo MHe yaanoch Haiith. Uepes NIOTHO BXoAsuui
B Hee KPYKOK JKENTOr0 KapToHA, BJABUHYTOIO AO MOJIOBUHbLI BBI-
COTBl TIPOOUPKH, NPONMYLIEHA MeJHAs NPOBOJIOKA, BEPXHUM KOH-
fI0M NPUMAsiHHAs K UMHKOBOMY KoJiblly. llIupuHa Konbia 1 cu,
TaKOBO JKE€ U PAaCCTOSIHME ero OT KAPTOHHOI0 Kpyka. CHuUsy
fIPOBOJIOKA HOXOAMT TOYTH J0 jHa mnpobupku. Ha paccrosi-
HUM ME@XAY LUHKOBLIM KOJbLOM U KapTOHHBIM KDY)KKOM OHA
fIOKPHITA CJIOEM PaclJIaBfieHHOro Ccypryda, Cyprydem >Ke oOHa
OpUKIIeeHAa K KapToHy.

135



Hanusaio npexpapuTebHO B NMPOGHPKY HAacHIEHHHIHA pacTBop
CBUHIIOBOTO caxapa A0 IOJIOBHHLI BBLICOTHI NPOOMpDKU, Ha Hero
ONMyCKal KapTOHHBLIA KPY)XOK ¥ CBEPXY MNOCJELHEr0 HaluBaie
pacTBOp CEJUTPHI TAK, YTO6BI OH CTOAJ Bbille HUHKOBOIO KOJIbLIA.
Mpobupky craenw B cTaHoyeK. Ham npuGopumk —
MaJICHbKUY TanbBaHUYeCKUH syemeHT. B HeM BO3HU-
KaeT TOK, YCKOpPAKWMHA BHAeJIEHHE MeTaJUIMYECKOTo
CBHHLA.

Cmotpure. He npowno u 15 mMuHYT, a Hame «caryp-
HOBO [epeBO» Yy)Ke BBIPOCIO BHYTPU TNPOGHPKHU.

TIpu6GopuuK XOpoul TeM, UTO B HEM MOXKHO [OJy4aThb
KPHCTaJIbl U APYTUX METAJIOB, a He TOJILKO CBUHLA.

3amMeHUB CBUHLOBYW COJb pAacTBOPOM XJIOPHCTOTO
//  0710Ba, [OAKHCJIEHHOTO HECKOJILKUMH KaIUIsiMU COJid-
Puc. 50, HOI KHUCJIOTHL, a PacTBOP CEJIMTPLI — PACTBOPOM IIOBa-

Kpucran- DEHHOH cojid, 3ameTHM uepe3 15 MUHYT BO3HUKHOBEHHE

JM3aUMA Yy [IEPEropoAKM OJIeCTAIMX KPUCTAJUIMKOB oJyioBa. Ye-

METAUIOB. ne3 HECKOJIBKO UYacOB OHU 3aMONHAT BCHO HH)KHIOW
Yyacts NpOoOUpPKH.

feamn)




riABA IX
HEMHOI'O 3JIEKTPOXUMUU

Ha npempitymigx cTpPaHHLAX BaM y)Ke He pa3 NPUXORUNOCH
3HAKOMMTbCST C 9JNEKTPOXUMHUECKUMH mpouieccamu. Ecnu B
CMOYKeTe DasfobhITH ABA-TPU ranbBaHUuYecKUX anementa I'pens,
TO Balile 3HaKOMCTBO ¢ XUMWYECKUM JeHCTBHEM 3JeKTPHUECKOTO0
TOKA cTaHeT 0ojiee OJIM3KHM.

Jns mo6UTEeNbCKUX 3aHATHH 3leKTpoxumueil snemeHTH ['peHs
Haubonee ynoOHbI, OHM DPabOTAKOT yYacamu, He yMEHbLIAs CUIIBI
TOKA, ¥ He BLIIENSIOT BpeJiHbIX A AbIXaHUSA ras3oB. MX mosomu-
TeNbHLIM 3JIEKTPOJIOM CHYMUT KOKC, OTPMLATENBLHBIM — LMHK,
JefCTByIOLIEH MUJIKOCTHI0 — PACTBOP B TeIUIOH Boje XpOMNMKa
(IBYXPOMOBOKMCIIOI0 Kajius) MM, YTO Jiyulle, ABYXpPOMOBO-
KUCTIOT'0 HATPHs, K KOTOPOMY JM06aBnsAwT cepHoit kucnorel. Ha
100 yacreit Boas! 12 4. xpomnuka, Ha 100 ky0. cu Boabl 25 kyb. cM
cepHoii KMcoTH (cuMTasa Ha Oe3popnyro). Pacrtop nydire 3aka-
3aTb B anTexe, ec/iv )Ke rOTOBUThL CaMHM, TO ¢ Benuuaunieit ocro-
POXKHOCTBIO, BIMBAsA KHCNOTY MaJIbIMU NMOPLMSIMHA, 3aLKTUB IJia3a
OUKaMM ¥ UMes MOJA PyKaMM HAWATHIPHLIA CrUpT M §oJbLIoe
KOJIMYECTBO BOJABI JJIs1 CMBIBAHUS OPBI3C KUCJIOTHL.

DNeMeHTHl COCJMHAIOTCA NMAapaJuleNbHO JUISL YBeJMUEHKsT CHUJIBE
TOKa (UMHK OJHOr0 ¢ HUHKOM APYroro, KOKC ONHOT0 ¢ KOKCOM
Ipyroro). Korjia anemeHTsi He B paboTe, 3MeKTPOJABI NOAHMMAIOT
Bbillle YPOBHSA YKUJAKOCTH.

PA3JIO)KEHHUE BOJbI

B HeBBICOKYI M IIMPOKYH 0aHKy Hamnelite BOJHI, MOAKHCIIHB
€e HeCKOJIbKHMHU KarisiMU CepHOt KUCIIOTEI, TO e BONOK HAMo-
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HUTE B€ NMPOOMPKM M, 3aKPHIB MX MaJblieM, ONYCTUTE B COCYA.
K KOHIIaM MeQHHIX MPOBOJOB, MAYUIMX OT 3JIeKTPOAOB Baluei
rajabBaHWuecKoii OaTapeu, NMPUKPENUTE [Be Y3eHbKUE I10JIOCKU
MATKOr0 YKene3a — OHM, C TPeXOM TI0M0JiaM, 3aMeHSIT BaM Jloporue
fIJJATUHOBbLIE 3JIEKTPOALL. Y CTaHOBUB HATIOJIHEHHBIE MPOOUPKU HAL
9TUMU 37eKTPOJaMH (He BLIHMMAsi UX Bhlllle YPOBHSI BOAH B CO-
CYAe), 3aMKHHTE TOK.

Toruac Ha 3JIeKTPOJaX MOSIBATCH KPOXOTHbIE My3bIPbKHU ra3oB:
OHU CTAHYT OTPLIBATLCS OT >KeJIe3HbIX IJIACTUHOK M BCIJILIBATH
BBepX. Bckope mpoOMpKM HAYHYT HANOJHSITLCS FasaMmu, NpuyeM
B TOH, KOTOpas Hal 3JeKTPOJOM, COeAUHEHHbIM ¢ LIUHKOM 6aTapen
{Ha Karope), BaBoe ckopee. He no)xuaasich, moka oHa HamoJiHUTCS,
CHUMHMTE ee, Aep)Ka [MOHLIIIKOM KBepXy, BBINYCTHTE OCTATOK
BOJAbl M TIOAHECHUTE K HJIAMEHW CIMPTOBOW rOpeJikd, IAK s1 3TO
BaMm [0KasaJi, MpoJeSyibiBasi ONbITbI ¢ BOAOPOJAOM.

Jlerkuit cBuct. 210 M ObIA BOZOPOL.

Tneouw@as JyudHKa, ONMyUIeHHAast B APYyryi0 mpobupKy, Ha MO-
MEHT SIpKO BCIbIXMBaer. B npobupke Obl KUCIOPOA.

Brbl Ha omnbiTe ybe)paeTech, YTO BOAA COCTOUT U3 JBYX 00HEMOB
BOOPOAA M OJHOTO 0ObeMa KHCIOPOAA.

JABYXUIBETHAA XUAKOCTH B OHOM COCY[JE

B 130rHyTYyI0 MOIKOBOH CTEKNIHHYI0 TPYOKY Hazelite pactBOp
rnay0epoBoil CONM U MOAKPACLTE ero NMOAKUCIEHHBIM COKOM Kpac-
Hofl Kanmyctbl. OnycTHB B KoOJieHAa TPYOKU 3JeKTpOAbl, H3roTO-
BJIeHHbIe BaMU JJis TpejbilyIero onbTa, 3aMKHUTe TOK. Bckope
JKUJKOCTL B TOM KOJIeHe, B KOTOpOe ONYlieH MNOJIOYKUTENIbHLIN
3JIEKTPOJ, CTaHeT ellje KpacHee, a B APYTOM I03eJieHeeT.

ToK pasnaraet CoJb ¢ BbiIeJieHUEM Ha OTPULIATEILHOM [OJHOCE
MeTanJMuyecKOro HaTpusi, TOTUac 00pas3ymouiero ¢ BOAOH eIKYI0
IeJioYb, @ KHUCTIOTHBIH 0CTaTOK C BOJOPOLOM BOALI XAET CEPHYIO
KUCJIOTY.

B xumnyecKo#l NpPOMBILUIIEHHOCTH TAaK0e pasfioyKeHUe coJiei
TOKOM MPUMEHSETCS CaMbIM IMUPOKHUM 06Pa3oM.

PA®PHUHUPOBKA MEJU

[Tpu BbINIaBKe MefM M3 ee PYA HeJb3s MOJYYUTh MeTajul
B COBEPLIEHHO UMCTOM BHUJe. B TeXHUKe )Ke JUIsi M3rOTOBJIEHUS
NPOBO/IOB U uyacTeil JMHAMO-MAIIMH ¥ MOTOPOB HY)KHA COBEPLIEHHO
YuCTasi MeIb, TaK KaK MpUMecH MOHW)KAIOT MPOBOAMMOCTb TOKA.
[losTomy CHIpYy0 MeAb PacTBOPSIOT B CepHOll KucloTe, mpeBpa-
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i1as B M3BeCTHLI Bam MeHHIH Kymopoc. M3 pacTBopa ero ToxoM
BHOBb BBifIe/ISTIOT MeJb, HO Y)K€ COBEPLICHHO UHCTYI0, He cojep-
JKaillyl0 BpejHbIX IpHMecei.

Hapo nu mpopensiBatbh ONMBIT TaKoW pauHUPOBKU Mejd B Ma-
oM Macurrabe NpH MOMOIM HAUIMX HECJIOMHBIX NMPUOopoB?

Her, TaK KaK Bbl y)Ke BbIPALLUBA M NT0A06HBIM Ty TEM KPUCTA b
YKMCTOM MeAM, a B JafibHellUUX ONbITaX BLIAEJIMTE ee U3 Kymopoca
Ul [PaKTHUYeCKUX Ieseid.

FAJIbBAHOCTEI'M A

He xortHTe MM OTHUKKEIUPOBATHL KaKON-HUOY AL U3 BalMX KJIIO-
yell uim ppyroil HeOONBIIOH YKeJle3HbIH WM cTajibHOM mpeameT?

CMeraiite NMopoBHY HECKOJILKO I'pamMMOB JBOMHON HUKKeIEeBO-
aMMHUAyHO! CepPHOKMCION COJIM ¥ MPOCTOr0 CePHOKUCIIOr0 aMMo-
Hus. PactBopure MX B ABaAUATMKPaTHOM MO Becy KOJIMYECTBE
Boanl. Jpyrumu cinosamu, B 100 ¢ Boapl pactBopure 5 e mepsoii
U CTOJIbKO jKe BTopo#l conm. Mcemmitalite pacTBop jakMycoBoi
OyMarKKOH.

Uro, oHa mMOKpacHena?

Hefirpanusyiire pactBop, npubaBisAg no KamisM HallaThip-
HBIli cUpT, MOKa MHAMKATOpHAsA OYMa)KKa YyTb-uyTh TMOCHHEET.
Cnenaifre pacTBop CHOBA KMCJIbIM, NMPUOABUB HECKOJIbKO Kalelb
pacTBOpa JIMMOHHOH KMCJIOTBL.

K oTpuliaTesbHOMY 3JIEKTPOAY TOHKOH NpPOBOMOUKON MpHKpe-
NUTe TPefBAPUTENILHO JeKaNUpPOBAHHbII HUKKeJUpyeMbiil mpej-
MeT. JleKanmupywTr (To-ecTh 00e3)KMPUBAIOT) ero KUMsueHHeM
B PacTBOpPE COABI, NMOCJEe Yero CHoJIaCKUBAIOT ropsiueit Bopoi, Ho
OTHIOAbL HE BLITUPAIOT.

TTono)KuTenbHLIM MONIOCOM I'aJIbBAHMYECKOHM BAaHHBL ANS HUK-
KeJMPOBAaHUA CJYKUAT HUKKeleBas, a OTpULIaTeIbHBIM — KOK-
COBast IJIACTUHKH. 3aMKHUTE TOK, ONYCTUB 3MeKTPOABl Gatapeu
B )KHAKOCTb, ¥ [IOCJHE TOro ONYCTHTE B BAaHHY HUKKenMpyeMbiit
npeamer. CONMMKas 3MeKTPOAb], YCKOpseTe rajibBaHoCTernuecKuii
fIpolecc, HO PUCKYeTe, YTO cMoi HUKKeNst OyReT He NPOYHO TpHU-
CTaBaTh K HUKKeNUpYEMOMY MeTasny; YAANss 3JeKTPoAbl APYT
OT Jipyra, 3ardarvBaete HUKKeNMpPOBaHHe, HO Mosyudaere OoJee
IJIOTHO TNMPHCTAIOWMIA K NpeaMeTy CIoi.

CepebOputrb U 30JI0TUTH Kakue-nM00 U3[enHsT He CTAHEM: COJHU
cepebpa, a tem Oonee 30J0Ta OYeHb AOPOrH, a riaBHoe — sA0-
BUTbl. ITO — COEAMHEHNUS CUHUIbLHONH KUCIIOTHI.

B3ameH 30510ueHMs U cepeOpeHUsT s MO3HAKOMIIO Bac ¢ APYyroi
HHTEpeCHON paboToif — M3roTOBNEHWEM MeTAJIMUeCKUX KON
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penbedHbIX H300paXkeHUil. CHUMUTE ¢ MeNai WM KaKoro-HUOynb
6apenbeda ortuck. [N 3TOr0 3aroTOBBTE cMeCh HOKeHOro (0es-
BOJHOTO) rurnca (CEPHOKMUCIOIO KaJlblids)) € TOJIOBMHHBIM TI0
BEeCYy KOJIMuecTBOM BoJAbl. HOMUDyeMblid mpeimeT OKpy»uTe 6op-
TUKOM M3 NJI0THOM OyMaru, cMasaB Mac/lom Kak camelil npeamer,
TaK U OOPTUKH H3HYTPH.

Cmecp rumnca ¢ Bofof meperpuTe B GpaphopoBoil CTymKe B CMe-
TaHOMIOAO0HYI0 Maccy M 3anelte ew ¢opmy. Uepes HECKOJIbKO
MMHYT I'MIIC XUMUYECKH COEIVHHUTCS C BOAOW M 3aTBepjeeT. Uepes
YaCcOK OCTOPOKHO CHHMMUTE THICOBYIO OTJIMBKY C KOMUPYEMOIo
npeamera. TinarenbHO HATPUTE TY €€ YACTh, HA KOTOPYH JOJKEH
0CeCTb METAJT B IaJIbBAHOIUIACTUYECKOH BaHHe, MEJIKUM IOPOLi-
KOM rpaduta u 0bepHUTE BOKPYT HEro MeAHyI0 NPOBONOKY TaK,
4To0B! OHA Kacanach I'fAe-HMOyAb rpaduToBod 00Masku. XopoLIo
TUICOBLIT CNEMOK MpeABAaPUTENLHO NPOBAPUTL B mapaduHe, Torna
€ro Jierdye Hatuparh rpagurom. IpoBoNOUKY COETMHKTE ¢ KOHIIOM
nposoja 6aTtaped OT HMHKOBOTO 3JIEKTPOJa. 3JJIEKTPONHUTOM
nocnyut 209,- pacTsBOp MEAHOT0 KyNnopoca. BTOPLIM 3/1EKTPO-
Aom OyjeT MejHasi INIACTMHKA, COEAMHEHHas ¢ aHoJoM OaTapeu
(c xoxcom). TlpaKTUKa >KMBO HAyuuT, Kakoe JOJKHO OBITHL pac-
CTOSTHVME MEYKAY MeJHO IUIaCTHHKOM U MOKPbIBAEMBIM OCa)KaeMOMH
Mefipto nipeamerom. Koraa cnoit meay ROCTHIHET TOJIIMHLI OAHOIO-
ABYX MWJUIMMETPOB, TOK BLIKJIIOYAIOT, BLIHMUMAKT (GOPMY U 0CTO-
POYKHO OTHENAIOT 0T Hee TaJbBAaHOILIACTUUECKYH0 KOMNHIO.

YHPOIMEHHASA CAJIBBAHOIIJIACTHKA

A xak ke ObITb TeM, KTO He CMOXKET JOCTaTb HY)KHLIH Ml
OMEJHEHMS WJIM TOJNYYeHUs] MEeJHBIX KONMMH HCTOUHMK TOKa?
Ecnu HeT noj pyxoit anementoB ['pens?

Torma, Kak Mbl 3TO Y€ BUAENM NPU ONLITE BLIPAIMBAHMA
KPHUCTANI0B MEAM, MOXKHO COUETaThb I'ajibBAHOIIACTHUECKYIO BaH-
Hy’C MCTOYHWKOM TOKa, TO-eCTh MOJIyyaTb TOK B camoii BaHHeE.

TMocrasbTe B GOJBLIYIO TVIMHSIHYI0 MUCKY HJIM OYeHb IUMPOKYIO
CTEKJIAHHYI0 GaHKy COCy[ W3 MOPHUCTOH INIKMHLI. Taxue HUIUHAPU-
yeckre Oenbie COCYAbl NMPUMEHSIOTCA B HEKOTOPHIX 3JIEMEHTaX
M MPOJAITCA B MAarasMHax 3JEKTPOTEXHMYECKUX MNPHUHALIENK-
HocTel.

BuyTpp 3TOro cocyAa omycTuTe CBEPHYTHIM B TPYOKY LMHKO-
BLIM JIMCT, ¢ NPUNAsHHBIM K HeMy CBEPXY MEIHBIM KOJIbLIOM.
Buewnuit cocyq HaroJHUTE Ha JBe TPETH €ro BLICOTH HACHIIIEHHBIM
pacTBOpoOM MelHOro Kyrnopoca. YToObl OH 0CTaBajCs BCE BPeMs
TAaKWM )K€ KPENKWM, HACHIMbTE Ha JHO COCyAa KYymopoc B KpH-
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crajnax. Bo BHyTpeHHMH COCy[ HanediTe oueHb cnaboil cepHoii
KUCHOTH (1 yactb kucsoTsl Ha 30 yacTeil BOAbl) TMOUTH [0 CAMOTO
Bepxa cocyja.

[ToaroTosus GopMbI, KAK OFIMCAHO BbIlle, TORAEPIKUBANOILUE UX
TIPOBOJIOYKYM 33KPEnuTe HA KOJIbUE, NMPUNAsTHHOM K HHHKOBOMY
WUMHAPY. JlMameTp KoJbl@ JZOMKEH ObITb HECKOJBKO 60Jiblie
JiMameTpa BHYTpPEHHEro cOCYAa, a JJIMHA TPOBOJIOK IS MOABECKU
MOKPHIBAEMBIX MEABI0 MPeJIMETOB WIM TafibBaHOMJIACTHYECKHUX
¢opM — TaKoH, yToObl NOJBELIEHHBIE IPeAMEThl ObUIH HUYKE YPOBHS
YKUJKOCTY B Hapy»HOM cocyje. JIMueBas cropoHa dopm, Hartep-
Tas rpagurom, obpauiaeTca K BHYTPEHHEMY cOCYIY.

Jns Heifrpanusauuy cBOGOAHON CepHON KUCHOTH, AUDDYHIH-
pylomel B Hapy)XHBIl cocyfl, B MOCNEIHUI BpeMsi OT BpeMEHH
Hafl0 MpUCHINaTh MOPOUIOK YTIIEeKUCI0R MeaHU, IOKA CABILIHG IIvITe-
HHEe NY3LIPbKOB YTJIEKUCNIOT0 ra3a, BLITECHSEMOIr0 CepHoit Kuc-
JIOTOH.

B ocranbHOM pafoTa Befercsi, KaK C JJeMeHTaMH.

METAJIJIM3AIIUS

OOLIUHO 3IEKTPOTEXHUKU-TIOOUTENN 33HUMAIOTCST  TajfibBaHO-
TUIACTUKO|, pe)Ke rajibBaHOCTeruei, M JaJjeKo He BCe M3 HUX
3HAKT, YTO TajbBaHOMIACTUYECKYIO0 BAHHY MOXKHO MCIOJIb30BaTh
ele W AJIs1 MeTajlu3auuu.

Merayu3auust — 3T0 TOKPHITHE METAJJIHUECKHM CJloeM He-
MeTaJIJIMUeCKUX TNpPEAMETOB.

Mo)KHO, Hampumep, MOKPLITh TOHKUM CJIOEM MEAH, a 3aTeM
¥ MOHUKKEJMPOBATh TPYIUKU AEPULLI, PaKa WIH >KyKa-oJeHs.
TlonyuuTcsi BlevaTieHWe, YTO OHM OTJIMTH M3 Mmertamia. IIpu
TepreHUK U aKKYPATHOCTH MOYKHO TaKUM YK€ CIOcOO0M MONYUMTh
MeTaJNIM3UPOBAHHbIE KpY)KeBa, JUCTbsl, KY3HEYHKOB, MOTBLIJIbKOB
A T. O

JexanvpoBaHHe B HaHHOM Cliydyae NPOM3BOJUTCS NOTPYIKEHHEM
B 3¢up UIH ropmMaHcKue Kamiau (cMech adupa co crnuprom). ITom-
HUTE TOJIbKO, YTO 9TH HUIKOCTH BECbMa OTHEOIACHBl, a mapsl MX
BpeaHul. Pabortalite nmyuiie Ha uyuCTOM BO3ZAYXeE.

[TpocymMB, OKYHHUTE METAJIM3UPYEMBbIHi MpefAMeT Ha MOMEHT
B pacniaBnieHHbll mapagyH WIKM BOCK U, KOTJa TOHKHMI crioif ero
3aTBepJeeT, OCTOPOYKHO HATPHUTe 0JbeKT Ballell paGOTH TOHYAl-
MM TOPOLIKOM rpagura.

JHeno ne uger. Hesxupiil MucTUK 6epesbl UM KPbUIbS MOTBUTLKA
PBYTCST NIPM MONBITKAX HaTepeTb UX rpaduToM.

Jeno nonpaBumoe. Ilpu3opem Ha NOMOUIL XUMHIO.
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3aroToBbTE PACTBOPH! JiANUCA (A30THOKUCJIOro cepeGpa)
nuporaanona. To U Apyroe KocTaHeTe y 3HaKOMOro ororpada-
moéurensi. Tlorpy)kaiiTe TmoCnef0BaTeNbHO MeTaJJIM3HPYeMbIi
NIpeIMET CHAYaJIa B pacTBOP JIAMKCA, TIOTOM NUporansona, NnoBTo-
psAs 3Ty omnepaulio HeCKOJNbKO pas.

Ot Takoit o6paborku 0abouka, cepe)xxka Gepe3nl UM BETOUKA
CMOPOAUHBLI ¥ T. II. MpeAMEThl NOKPOHTCH TOHUAMIUIMM UYepHBbIM
nopolKoM cepebpa. MoyKHO, OKYHYB B pacTBOp Jisgnuca, BOCCTa-
HOBUTb cepe0Opo AeHCTBMEM SIDKOIO COJIHEUHOIO MJIM 3JIeKTpHuYe-
CKoro ceera M obolituch Ge3 muporaiosa, ecjid ero He YRacrTcs
nocrats. He 3a0uiBaiite, uro nanuc saoBuT, o6pamaiiteCh ¢ HUM
OCTOPOYKHO,

IIpeamer, MOKPBHITHIA NPOBOAAIIMM TOK CJOeM rpajura Wiu
cepebpa, TOHeHbKOIt NPOBOJIOUKO} yKpenuTe HA KaTOAE rajbLBaHO-
niacTuyeckoit BaHHBL Oca)kKgeHue BefuTe TakK, uToOB CJ0O#
MeTasjia He MMeJl KPYMHOKPUCTAJIMYECKOr0 CJIOYKEeHHUsl, TMOjABe-
HIMBasi MeTaJVIM3UPYeMbIl TNpeameT TMOAANbIUe OT AHORA HJIM
CTEHKU BHYTPEHHEro COCyAa YIOPOIIEHHOro annapara Ajsl rajb-
BaHOTLJIACTUKH,

TTOKpEITBIE METaNNIOM YKUBOTHBIE M PacTeHUsl CHKUrAKTCA TPo-
KaJIMBaHHEM, UTO HE BJIMSET Ha OCAXKAeHHBIN CJIOU menu.

HukkenupoBanue BefieTcsl TEMH Ke NPHEMaMH, KaK HUKKeJH-
poBaHMe JIOGOr0 MeTaJIMYeCKOro npeamera.

AJIIOMMHHEBASI KACTPOJISI U QHENPOCTPOA

JlomamiaMe X034HKKM HeRapoM NPeANOUATAIOT AJIOMUHUEBYIO
KYXOHHYI0 NOCYRY BCAKOM Apyroil. OHa He uMeeT aMaJli, KOTOpas
JIErKO TpecKaercsl M OTCKAKMBAET OCTPHIMH OCKOJIKAMH, MOTY-
IUMKY MIOPAHUTh NHMUIeBAPUTEJIBHBII TPAKT, He HY)KAeTcsl B MO-
Jiyfie, 3HAUMTEJIbHO Jlerye, KpacuBee M fellieBJie HUKKeJIeBOM.

Jla. AnioMuHUt NIPOYHO BOUIET B YMCJIO TEXHHUYECKH NpPUMEHU-
MBIX METAJUIOB, W [AJIEKO HE TOJIbKO MOCYAY U3 HEro jenawr. OH
HCMOJIb3YeTCsT B annaparype XUMHUUeCKUX IIPOU3BOACTB, €ro
CIIaBbl — B aBUOCTPOCHUM M MALIMHOCTPOEHMH BOODLIE, er0 NIOPO-
HIOK — B MeTaJJIypruv peJKHUX MeTaJIJIoB U AJIs «KY3HUIIL B Kap-
MaHe» (TaK Ha3bBAIOT TEPMHT — CMeCh NOPOIIKA aJIIOMUHUS C KUC-
nopoAHo# pypo# xenesa). TlogonoxeHHast CMeChb FOPHT, aJIIOMHU-
HUI OTHUMAeT KUCJIOPOA OT OKMCJIA jKese3a, W [ocjle/iHee BhIIIa-
siserca. TlpuMeHsiercst TepMHUT AN 3AJIMBKM MEJIKHX DaKoOBHH
B OTJIMBKaX, AJIs1 CBapDKH TPEeCHYBILEro pejibca TYT )Ke Ha NyTH
u np. Tlpucagka amoMHHUSA K CTalM YJYUilIaeT ee KauyecTa.
[ToTpe6HOCTL NPOMBILIIEHHOCTH B aJTIOMUHHUM PacTeT rof OT roja,
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1 cefuac KayKeTcst MPsSIMO CTPAHHLIM, YTO TaK HEHABHO, CpaBHU-
TEJIbHO, ANIOMUHUA APUMEHANCA TOJBKO AJIA IOBEJIMPHBIX U3e-~
JIUii, UEHsICh HApaBHE € cepebpoM.

UTo e cAeano anioMHHrR JOCTYIHBIM [Jisi ITKPOKOrD UCIOJb-
30BaHUA?

XvMUsT WIH TOYHEE 3JIeKTPOXUMUSI.

Buifenenre METayUINUECKOr0 aJiOMHHMSL U3 €ro NPUPOAHBIX
COEAUHEHUH — MPOU3BOJCTBO «3HEproemMKoey, Tpebyioliee Gosb-
II0F0 PACXONa 3JEKTPUUECKON 3Hepruu.

TpyIoHOCTE MOJYYeHHST METAJUTMUeCKOTO AaJIIOMHHHA M3 €ero
coeiMHeHUH 00BSICHACT TOT 3aMeyaTeNbHbi QAKT, UTO ITOT CAMEIik
pacmpocTpaHeHHLI# B npupoje MeTayu (ero B 3emMHONl  Kope
B IOJITOpa pasa Gosbllie, ueMm jxese3a) OTKPHT HA THICSYU JIEeT
HO3Ke yKeje3a M A0 CUX NODP CTOUT JOPOXKE €ro.

Merannuueckuil anwMUHMil BepBhie ObLNT BLIENEH YHCTO XUMHU-
yeckum nytem B 1827 r. Beyuepom. Tem cambiM, KOTODbIH, Kak
Bbl y)K€ 3HAE€Te, NepBLIM MOJyUYW CHHTETHUECKM OpPraHUYecKoe
coenunerue. Ilosyyenue anoMUHHS 1a60pPaTOPHLIM TNyTeM 00X0-
JAUJIOCL TaK Joporo, uro eume B 1855 r. kujorpamm adioOMHHHS
crous 1200 pyoneid,

Yiewepaedde aMIOMUHHSI TECHO CBS3aHO C yielieBleHHeM
AJIEKTPUYECKOTO TOKA. IJIEKTPOXMMMUECKHH METOX TMOJyYeHHUs
ATIOMMHHA Hayal NpuMeHsThbesA ¢ 1867 r., mocne usobpeTeHus
JMHAMOMAUIMHbI. VIATEepecHO OTMETHTb, UTO METOJ 23TOT Kak
B EBpone, Tak ¥ B AMepHKe pa3pab0TaH GblJl 0UeHb MOJIOALIMM
KOHCTpyKTOpamu: 23-neTHum 'epy Bo dpaHuyu U ero poBecHH-
wom 'annem B CLUA.

ONEeKTPUUECKUH TOK THAPOIJIEKTPOCTAHLME HEHieBNe moyyyae-
MOr0 Ha CTaHUMAX, paborarolMx Ha Tonnuse. U Tem jeiueBie,
yeM CTAHLUS KpPYIHee.

OTciofa NOHATHA CBA3b MEXAY aJIOMHHUEBOR KacTpioiedl
JHenpoctpoem. [Henposckas I'2C ¢ ee mommocThio B 810 000
JIOWAAUHBIX CUJT AaeT cambifl feleBoit TOK. 3HAUUTeJILHAs1 4acTh
BoIpabaTLiBaeMol €0 3Hepruy U UJET MO3TOMY Ha nuTaHue [[Hen-
POBCKOTC AJIIOMUHHEBOTO KoMOMHATA, PACCUHTAHHOIO HA MPOAYK-
o 20 000 TOHH aJIOMHHHUST €)KETOJHO.

Ho nam 17151 Haelf GypHo pacTyiuell IPOMBIIUIEHHOCTH M TaKOTO
KOJNMYeCcTBa Masno. BYAyT Bckope u ewne 6osiee KpynHble abpuxm
aNIIOMHHMST C MPOU3BOAUTENBHOCTE) B 25 M 50 ThICAY TOHH=



FrTABA X
XUMHYECKHE PA3BJIEYEHUS BE3 NPUBOPOB

Bce Te XuMHUYeCKMe — HAa30BUTE MX, KAaK XOTUTE — OMBITHE
1K GOKYCHl, KOTOPLIE 1 BaM [10Ka3asi, TpeG0BaIi BecbMa HECJI0NK-
HBIX TpUcnocobsieHH#i. TOMbKO ANst MONYYEHUs1 Ta30B NpPUXOAU-
JIOCh UMMPOBU3MPOBATL HEUTO BPOJE XUMUYECKOH nabopartopuw;
3aT0 psj APYTUX OMBITOB Mbl ApOAeNnanu 6e3 BCAKUX CreUyalib-
HBIX NIpUcnocobneduii. 51 onuiy Bam eule Heay KOJUIEKIHI0 TaKUX
JKe XUMH4YecKMX passiedyeHudl, He TpeOymoumux naGopaTopHo#
00CTaHOBKM, KOTOpHle KaX/bll U3 Bac CMOM@(ET NPOAeNarth Camo-
CTOSITeNIBHO.

Yacrp ux OyneT 0CHOBAHA HA U3BECTHOH yiKe Bam CHOCOOHOCTH
XUMUYECKUX COCUHEHUR MEHSITL CBOM L(BET TNPH B3aUMOJACHCTBUM
¢ APYTMMH BellleCTBaM, B TOM YMCJie JaXKe ¢ YUCTON BOJOM.

B npyro#f yactu s noiabepy WHTepecHBle NPHMEpPHl TOPEHHs,
B TOM YHCJIe 32 CYeT KHUCA0pPOJa, BLIENSIeMOro TBEPJALIMU Belle-
creamu. Ha arom 0cHOBaHO BCe MCKYCCTBO NUPOTEXHMKU, T. €.
TeXHUKH TONy4eHus QellepBepKoB.

Haxownen, B TpeTbeil 4acTd st MOKa)Ky BaM HEKOTOpbie CBOHCTBA
KpHCTaJIN0B.

Hapetocs, 4To 3TH OMBITH BaCc He TOJBKO pa3BReKyT, HO Koe-
yemy W Hayuar.

BeirlecTBa, Hy)KHBE JIsi XUMHKA-)KMBOMHUCLA, NpYobperanTcs
He B XY/J0)KeCTBEHHBIX MarasyHax, a B anTeKaxX M aNnTeKapCcKux
cxinagax. [lpeaynpe)xpal, 4ro HEKOTOPble M3 HUX SIAOBUTHI.
CulbHO ANOBUTHIX, T. €. MOTYIIUX NPUUMHUTB CMEPTb, eClIH MX
CllyyaiiHO NPOTJIOTUTE B Camoil HUUTOWCHOU J103e, MeAYy HUMH,
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KoHeuHo, He OyZAeT (@A TakMX BaM M He NPOAAAYT), HO u Ge30-
HacHbIE. .. sl e[lbl TOYKE He NpeJlHasHaueHkl, a NOTOMY 00paliaThest
C HUMHU DPEKOMEHAYI0 OCTOPOXKHO. XpaHUTe KaXKAoe B OTAEJIbHOM
KopoOxe ¢ SIPIBLIKOM; JKUIKOCTH — B CKJISIHKAX C [OpUTepToi
npobkoit. He noapakaifre TOMy XUMHKY-NICOUTENI0, KOTOPbIi
Ha M3yMJIEHHHIHl Bompoc npusATessi: «Passe coja OblBaeT rojy-
fas?» — oTBevaN: «3T0 — MeJHBIA KyNopoc, KOTOPLIA s, UTOOI
He 3a0blTh, YTO OH TakKoe, MOJOXKUIA B KOPOOOUKY U3-TOX
COJbIn. ..

He y BCcsIKOTO M3 HAc MamsiTh Tak XOpoula, 4ro0bl TMOMHUTH,
uté B KaKoit KOpoOOuKe Je)KUT, A2 ¥ caM KM300peTaTeib TaKoro
crnocoba XpaHeHUs1 BellecTB, HAaBepHOe, B KOHIE KOHIIOB Mepe-
3a0bll, TAE U UTO ¥ HEro XpaHUTCS.

MrHOBEHHASI ®O0TOTPAPHS, TA EIUE IBETHASA

HackoIbKO XJIOMOTAMBO [AeJI0 TONyueHusi [BeTHHIX wu306pa-
YKeHUH Ha 0coOBIX IUIACTHHKAX INpU NoMoni (oTorpaguueckoit
KaMmepbl, HACTOJLKO OHO TPOCTO, €CNM BeNETCS UMCTO XUMHUe-
CKUM MyTeM.

HarsinuTe Ha HepeBAHHYI0 PAMKY, XOTSI Obl OT TpudenbHOH
JAOCKM WM KaKoi-HMOYZb KapTMHKM, KycOK HeleJeHHOro My-
CJIMHA; TPUIOTOBLTE DACTBOPHE JCEAE3H020 KYNOpocd, a30nHo-
Kuca020 sucmyma v MedH020 Kynopoca B Tpex Omiomeukax. Pac-
TBOPATL BCe 3TH COJIM Jyylle B TeIUIoH BoOJe, MpefBapUTeNbHO
USMeNbYMB MX B NOPOLIOK. TOJNILKO B TAKOM Clydyae HY)KHO KaK-
AblH pa3 TW@TENbHO MBITb CTYIKY W NeCTHK, uToOwl He 3arpss-
HUTb OJWH TOPOILOK IpUMECBLI APYIOTO.

OtnenbHLIMA JUIA K@KJOrO pacTBOpa KUCTOUKAMM Hapucyiite
Ha MyCJIMHe HecJIOXKHYI0 KapTuHy. HapucoBaB oaHum K3 pacTeo-
poB, maiiTe U300paKEHHUI0 XOPOLIO NMPOCOXHYTb W TONBKO TOrZAA
npucTynalite Kk pUCOBaHMIO APYrUM, uToObl OTHeNIbHBIE TOHA HeE
CMeLamicy Apyr ¢ Apyrom. OKOHUUB KapTUHKY, CNETKA YBAAXK-
HUTe ee, MOJep)KaB HaJX Kunsieldl Bomoil, W oOpuisraiite ee u3
NyJIbBEPU3aTOpa pacTBOPOM TaK HasbiBaeMOU kpacHoli KpossHol
coau (mceneso-cuepooucmsiM Kaatem). ‘Tak KaK KapTHHKA pHCO-
BaHa MouTH OecLBETHLIMM pAcTBOpAMM, TO KHces usmanu Oyler
KasaTbecst coBepiieHHO Oenoil. I[lynbBepusanust ee pacTBOPOM
KPOBSIHOM COJIM BLI3bIBAET MTHOBEHHOE TOSABJIEHHE L[BeTOB: CUHET0
Ha MeCTax, NOKPLITLIX PACTBOPOM KeJIe3HOT0 KyTopoca; YKeJToro,
rie ObUT TIPOJIOYKEH PAcTBOP A30THO-KUCJIOT0 BUCMYyTa, M KOpMU-
HeBOIO, IJe Ballfa KUCTh MOKPLIIA MYCJIWH pacTBOPOM MEJIHOTO
KyTnopoca.
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3Has 3apaHee 3TO OOCTOATENBLCTBO, BHIOEPMTE TOAXOAALIYIO
TEMY PUCYHKa, U306Pa3uB, HANPHMeP, JKeJTy0 6a00UKy  Kopuy-
HEBLIM TYJIOBHUIUEM, CUIAIYI0 HA royiy6oMm LBETKe.

CEKPETHBIE YEPHHWJIA

Hamcas olHMM U3 BHILLICHA3BAHHBIX PACTBOPOB I'VCHHEIM IIEPOM
Ha Oenoli Oymare, JaiiTe HANMCAHHOMY IIPOCOXHYTb, a4 3aTeM
CMOUMTE Oymary pacTBOpOM KpacHedl KpossiHod conmu. B 3aBu-
CHMOCTH OT TOT0, KAKAMH «HEBUAMMBIMYM YEPHWIAMM» Bbl ITUCAJIH,
HalMCAaHHOE BBICTYNMT CHHUMH, >KEITHIMU MM KOPHUYHEBBIMU
OyKBaMH.

[Togo6HOro poaa ceKpeTHHIX YePHUII MOYKHO IPUAYMATb JECATKH.
BcromuuTe, YTO HpU cmelleHUM 0ecCLIBETHOTO pacTBOpa TaHHMHA
1 cy1afo OKPALIGHHOIO PAacTBOPA HKEJIE3HOI0 Kyrnopoca Bbl MOJy-
yuil HacTosiume yepHuia. CriefoBaTenbHO, €ciIM  HaMUCaTb
NIACHMO TOJISKO PacTBOPOM TaHHMHA, To Oymara GyleT Kas3aTbest
TaKoi e uucToil, KaK ecu Obl HA Hell HUYEro He ObLIO HAIMCAHO.
Ho cmouute ee pacTBopom »Kene3HOro Kynopoca, U HamuMCaHHOE
BHICTYNIUT YEPHLIM O GesIoMy.

Mo)xkHO Ana TOR jKe 1end BOCMOJNIb30BaTbCst M3BECTHLIM BaM
CBOHCTBOM CepOBOJIOPOAA AABATh YepHHIE 1{BETHHIE 0CAAKU B Oec-
[[BETHHIX pacTBOPaX.

Hamuumre, Kakapii pas Geps Apyroe rycuHoe repo, pacrBo-
PaMU YKCYCHO-KUCA020 C8UHYA, XAOPUCTNO20 MAP2AHYA, XA0PUCMOL
CYDbMbL, XA0PUCMO20 KAOMUS UTO-HMOyAbL Ha 6Genod Oymare u
BaliTe HanucaHHOMY TIPGCOXHYTL. MojKeTe, XOTL uepe3 T10f,
«IIPOSABUTLY HAMMCAHHOE, CJIerKa YBADKHUB OyMary ¥ noJeprKas
ee HaJ OTKYNOPeHHON 6aHKO! ¢ CepHMCTHIM KalbLileM.

B mnepBom ciyvyae HamnucaHHOe BHICTYNMHT YepHLIMM, BO BTO-
pPOM — TenecHO-KpacHbIMH, B TPeTbeM — OPAH)KEBBIMU U B YeT-
BEPTOM — YKeTLIMU OyKBamMH.

Hamnuiure GecLBETHHIM HACHILEHHHM pPacTBOPOM I[MHKOBOTO
Kynopoca Ha uyepHoif 6ymare 1 u, MoOKa HamyucaHHOe enie He BLl-
COXJIO, TpOsIBUTE, KAaK W B MNpeipiiyluem ciyuyae, CepoBOROPO-
oM, — Gesible OYKBBI Pe3K0 BBIAENATCA Ha yepHoM doHe. Kerary,
Bbl O3HAKOMUTECH C €IMHCTBEHHLIM HepPACTBOPHMBIM CEPHUCTBIM
MeTaJIOM, MMeEWIUUM Oesblii 1[{BET. ITO — CEPHUCHbII YUHK.

B npo6upKy, 40 TOJOBMHLI HANMTYI0 BOJOH, OCTOPOXKHO HO
CTEKJISIHHON nasiouxe BilefiTe OQHY KaIuTo cepHoll kucnoThl. [{aB
elf pacTBOPUTbCS1, B360JTatTe PAaCTBOP U ONATD Ke TYCUHBIM [epoM

U Ot ¢oTONNAaCTMHOK, HalpHUmMep.
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uanuumrre no Genoft Gymare. Bruicoxmys, Hanucautoe He Gymet
samerHo. Ilpuiokure Oymary K ropsuel MeuKe: HammucaHHOE
CTaHeT yepHbIM. Jl€JI0 B TOM, UTO CepHas KUCJIOTA YKAZHO COEM-
KAETCA ¢ BOJOH, OTHHMMAsi JJIEMEHTH, M3 KOTOPBIX TOCTefHAS
COCTOMT, OT TAK HA3bIBAEMBIX y24€60006 — OPraHUUeCKHUX BellecTs,
noJo6HBIX ApeBecHHe, Kpaxmaay, caxapy U Hp., NP Uem 3TU
BelllecTBa (B JAHHOM crnydae Gymara) ofyrnusaiorcsi. Hanucan-
HOE TaKuM CIIocofOM yryKe HUUeM He MOXKeT OLITh yaasieHo.

Bpsin nu cTOUT yNOMHHATL elie 00 OAHUX «CEKPETHHIX» UEPHHU-
jJax — 0 JyKoBOM coke. Ho Bcem jM u3BecTHa ero crocoGHOCTH
BHICTYNATh MOCJIe HarpesaHust 6ymary, Ha KOTOpOH MM HANMCAaHBI
OyKBbI?

B unapckoe Boemsi B NpaKTUKe GOJILILEBUCTCKOTO MOJYIONbA BCe-
BO3MO)KHbIE XUMUUECKHE YePHUIIA U CeKpeTHbIe PAcTBOPHI AN NUca-
HHS ObUiM B MOJHOM XOJy, MIOMOrasi BOXKAsAM Halue# napTuu —
Jlenuny, Cranuny, Ceepanosy, KupoBy ¥ Apyrum ToBapuLiam ~—
IePyKATh cBsI3b ¢ pabouell maccoi, nepecuaTk COOOLIEHNS U T. A.

MOSABJIAIOINHECS W HCUE3AIOU{UE YEPHWJIA

Hepuaumeie uepHUTIA, O KOTOpBHIX s1 celfuac Bam pacckasan,
O0yayud OJHaKALI MPOSBIIEHBl, TEPAKT CBOI CIOCOGHOCTH Xpa-
HUTbL TaliHy Balllelf riepenKcKy oT noctopoHHux. Ilocne nposine-
HYST OHU HE TOJIBKO CTAHOBSITCSI, HO M OCTAITCSA BCEM U KaXKAOMY
BUAMMBIMHU.

Cy1ecTBY0T, OAHAKO, M TaKMe BeliecTBa, KOTCPBIMHM MCXKHO
nmicars Tak, YTO HanyCaHHOE UMK NOSABJSAETCS U HMCUe3aeT To
YKeNlaHu1o.

CaMbIM U3BECTHBIM ¥ HAUJIYUIIUM U3 TAKUX BeleCTB ABNSETCS
XAopucmeli WU a3omrokucasii kobasem. KpuCTAJUIMKKM 3TOro
COEJIMHEHMST — TEMHO-MAJIMHOBOI'O 1iBeTa, a PacTBOP pPO30EBIA.
Kpeniku#i pacTBop /[Ansl M3TOTOBNEHHS «CHMIATHUECKUX», KaK
UX Ha3biBalT, YePHUN HeT HaJo6HOCTHU OpaTb; LOCTATOUHO, YTOOBI
OH uMen €1a60-po20Bblif 0TTeHOK. TlMcaTh MM MO)KHO Ha 6enoi,
a emle Jiyunre — Ha  po3opoit Gymare. BrICOXHYB, — HarM-
CaHHOE COBepilieHHO He OyJeT 3aMeTHO, 0COOeHHO eCNM CTaHeTe
NHMcaTh MACKUM TyCHHBIM IepoM, He lapanawium 6Gymary. Ilpu-
noxure Gymary K Tenmnoif meuxe JiM cierka warpelite ee Haf
CBeUOH, — HAMMCAHHOE YETKO BHICTYNUT GyKBaMM Kpacueoro
rony6oro ugeta.

Otuero 3to npoucxofut? Mel Beib HuYero He npubaBisAny
TAKOro, 4Yrobn! BMECTO KOGANBLTOBOH COJIM MOJYYWTh KaKoe-
HUOYIbL HOBOe BellecTso!
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Jla, Ho HarpeBaHMEM Mbl OTHSUTM KPUCTAIANUeCcKy0 Boay. Jaxe
TaKoe HeBAKHOE, Ka3anoch Ob!, U3MEHEHHE COCTABA YIe Pe3KO
MeHseT B HEKOTOPBIX CNydasiX (u3nuyecKye CBOWCTBA TeJ.

PazoTpem HeCKOTLKO KPUCTAJLIMKOB KOOANLTOBOH COJIM B NOPO-
IIOK HEKHO-PO30BOr0 1{BeTa W, BChiaB €ro B NMPoOMPKM, Harpeem
Haj IUlameHeM CHMPTOBOH JNaMIbl. Y BepXHero Kpasi npoOHpKH
Ha e¢ BHYTPeHHel MOBePXHOCTU MoCJIe HAarpeBaHusl OCAAYT Ka-
NeaLKU BOALI, a MOPOLIOK MPHUMET TpesecTHut rony0oi uBer.
Hepapom KoOaJIbT NPUMEHSIIOT B YKMBONMUCH KAK OTJIMYHYIO TOJTY-
0y10 KpacKy, TaK ¥ HasbBaeMyio KO0anbTOM WM  K0GaAbmO8010
cuHobr. TONBKO 3TO JAPYroe COeJUHEHUE TOTO Ke JNIeMeHTa, CTOH-
KO€ 110 OTHOLUEHHI0 K HAIPEBAHUI0 U OXJIMJIEHHUIO.

[TpoaenaiiTe TaKo# e OMBIT ¢ U3YMPYAHO-3€JICHHIMUA KpUCTaJi-
NUKAMH  XA0PUCHI020 HUKKeAs, — OHY MIpU cnabom nNpoKanusa-
HUH TIPEBPATATCA B MOPOLIOK He 0COO0EHHO KpacUBOro YKENTOro
npera. EciiM HamucaTh HA 3eneHoil Gymare, TO PACTBOP HHKKeTe-
BOM CONM He faeT BUAUMBIX OYKB; OHM BBHICTYNAWT, KaK M Halu-
CaHHOE CONbK KOOanbTa, IOCHe HarpeBaHus.

Ho Bor uro camoe 3ameuaTesnbHOE: Yepe3 HECKOJIBKO MHHYT —
u yem Oonee BJIAKEH BO3JAyX B KOMHaTe, TeM CKOpee — Hamy-
CaHHoe Hcyesaer!

Yckopurh nponecc HCYesHOBeHHs OYyKB MOXKHO, TOJEpIKaB
Oymary Haj ropsideil BOAOH MM NOJBIILIAB HA Hee.

Taxoe nosiBiieHHe ¥ MCUe3HOBEHKE HAMMCAHHOIO MO)KETE BEI3bI-
BaTh CKONLKO YroJHO pas.

[TomHyTe TONLKO NpH Tawkoit MepenkcKe, YTO B Halle Bpemsi
XUMHST — He OKKYJILTHAs HayKa W 4TO CexkpeT CHUMNATHUYECKUX U
HEBUIUMbBIX UYEDHHA CTajl NAaBHO «CEKPETOM IOJHILKHENs).

MATHYECKHE KAPTHHKU

Ha kycke renroBaToit pricoBanbHoOl Gymaru Habpocaiite pucy-
HOK pacTBopom Opomucmoii medu. TloxpoiiTe H306parkeHHbIE
TpaBy, JepeBbsl, —- CJIOBOM, BCE, 4TO JOJDKHO MMETh 3eJeHYI0
OKpacKy, XxAopucmsim, a He60 M BOAY — Q30MHOKUCAGIM KO-
Gasomom.

TIpocyuTe, NPUTOKUB K ropsiueil Neuke, — KapTHHKA BHICTY-
NUT B HaTypaJbHBIX I{BETAX.

3ameTbTe cebe eule, YTO MPU TeX Ke YCIOBUSIX PAcTBOP Meji-
HOT'0 KYTOpOCa, K KOTOPOMY NpUGaBieHO HEMHOTO HALIATBIPHOIO
CIypTa, MCHSIET UBET HA TEMHOCHHMI, 2 pacTBOP OKMCH KOOanbTa
B YKCYCHO{1 KHCJIOTE C NpUMechbl0 HeGOJIBILOr0 KOJMYeCTBA pac-
TBOP@ KaJlUeBOH CENMUTPH NpeBPAUIAeTCs! B CBETIOPO30BLIf.
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BYKET HBETOB — YKA3ATEJIb NOTI'OfbI

PacTBopHTe B CTa BECOBLIX YacTAX MUCTWIIUPOBAHHON wunu
MATKO# HOXKJeBOH BOJLI jJecATh dacTell YUCTOro 0eJoro xceia-
mura (TaK HA3bIBAEMOTO pbifbe20 K/ies) U TpubaBbTe K PacTBOpY
OJHy BeCOBYI0 4acTb XJIOPUCTOro Kobambra, mnponuraiite 3TUM
pacTBOpoM OYyKeT MCKYCCTBEHHLIX IBETOB, CIeNAHHHIX U3 Benoii,
P030BOH ¥ HKeNTOH (noCHeAHsIst — s JIUCTbeB) Gymarw.

Korpa 6ykeT MpOCOXHET, OH OyJeT UMeTb PO30BaThle U PO30BHIE
IBETHI ¥ JKeNTble JIUCTbA U TAKUM OCTaHeTCsl, ecjau HeGo cepo
1 BO3AYX BIa)KeH. HO cTOMT mnoroje HayaThb MepeMeHsITbCs K Jiyy-
IeMy — LBeTHl Ballero 6yKeTa NpespaTaTcss B royy6ule U ¢uone-
fOBBIE, & JIUCTbSI MO3€JEHEI0T,

MOXHO yCJIOKHMTL Tawoil «lBeTouHHH 6apomerp» (BepHee,
TUTPOCKOTI, TO-eCTh BJIaroyKasaTelib), 3aroTOBUB, KPOMe yKa3aH-
HOro, eie JBa pacTaopa:

1) Xaopuemozo kobasbma . . . . . .. 1 Bec. uacth.
Benrozo awcenamuna . ... ... ... 20 .
OKuCH HUKCEAT o o v o v v v v« ... 15, »
Xaopucmod MeOt . v o oo u oo 25 »
Bodut oucmuasuposannod . .. ... 20 »

2) Hsyxaopucmoli (xaopuoii) medu.. 1 o
MHeramuna . . . .. o ... ... 10 , »
BoOot. ... .. 100 »

IMponuTar 1Mo KycouKy 6encil namupocHofl 6ymMarn Ka)IeIM U3
pacTBOpOB, HM3yuWTe M3MEHEHWE ee OKPACKM B 3aBUCHMOCTH OT
JeicTBYS Telsia W BJIAIM U, PYKOBOACTBY SICh 3TUMM H3MCHEHHAMU
1 COOCTBEHHBIM XYJOXKECTBEHHLIM BKYCOM, I'OTOBbTE Balll GYyKeET-
MOT0I0YKa3aTesb.

KomOMHaIMs1 OKPAcOK, JaBaeMbiX TPeMsl YKAa3aHHLIMH pacTBO-
pamu, ¢ OKpacKoH LBEeTHOH nanMpocHOH 6ymaru, M3 KOTOPOil BB
Oynere nenarb cBol Oyxer, — Oorareiimas, 1 Bam ocTaeTcst TOILKO
Bollpare HauGornee pe3KHe HM3MEHEHMS LBETOB IIpH IepeMeHe
TOT oL

JXUBONUCH M0 JEPEBY

Ecnu Bbl 3aHuMMaeTech BHIMMIMBaHMEM MO JiepeBy, y Bac, Ko-
HeYHO, HalifieTcss KyCOK TOHKOH JAocKu W3 mnoTHoilt Genmoi ape-
BeCHHbI. EC)K )Ke BBl He 3HAKOMBI ¢ 3THM ITPeKpaCHHM JIH0GHTeNb-
CKHM Da3BliedeHHEM, TO BaM MPUAETCA JOCTaTb HYXKHYI0 Bam
JOCKY.

PactBopure B Teruiofl BOJe HEMHOIO (epPHOKLCA020 QHUAUHA
(mocTaTouHO B3ATH HA KOHYMK MEPOYMHHOr0 HOa). PacrBop
NOJDKEH UMETb clabblif yKedTo-3eseHblit 1BeT. PuCYHOK, chenaH-
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HbIM 3TUM pPacTBOPOM IpH IOMOIIM AKBapenbHOH KUCTOUKM Ha
JEPEeBsIHHOM JIOIIEUKe, PY BHICIXaHUM CTAaHOBMTCS SIPKO-)KEJITHIM.

PucyHoK, HaHeceHHH CNUPTOBLIM PAacTBOPOM HA0p2AMUHA,
Jicye3aeT NMOC/e BHCHIXaHHUs1, HO, OyAyUU YBIaKHeH ciabbim pacTBo-
POM CONAHOM KMCJIOTHl, BHOBL BLICTYNAeT sIPKO-MaJIHHOBLIMU
TIMHMSIMH.

Vicronb3oBaTh 3Ty peaKuUul0 MOXKHO JJii Bapuauuu ¢okyca
MTHOBEHHOr'0 TIOSBJIEHUS PUCYHKA Ha JOCKe, Kasaauleiicsi 3pH-
TeJISIM COBEpLIEHHO YUCTOH.

Jliobutenb a)KypHO{ BHLITMJIOBKM HHA4Ye BCCIOJIb3YeTCs yKa-
3aHHLIMA pelenTaMy, MPEBPATUBR MPH UX MOMOIM JOIIEYKH Oe-
JIOR NpeBeCHHBl B MMHUTALMI0 JOPOTUX NMPUBO3HBIX JepeB: rKel-
TOr0 M KPacHoro. Kimes B cBoem pacnopspKeHWU TOArOTOBIEHHLIE
TaKOH OKPAcKOH HOCKM, OH CMOXKET BBIJENLIBATL IPeKpacHLie
MHOTOLBETHBIE MHKpyCTANMU, KOMOMHUPYST CBOM HCKYyCCTBEHHEBIE
TPOMIHUYECKHE fAepeBbs € JACIIEYKAMH U3 JIMAOBI U opexa, Aenas
BCTABKM B MecTe NMPONMUJIOB U3 A0COK APYruX LiBeTOB. K3 Taxoro
JlepeBa MOYKHO, HANpHMEp, CAeNaTh KPacUBLIA SIMMK JJisi pafuo-
NpHeMHUKa.

EcTb M TpeThe MpaKTUYecKoe MPUIOIKEHHE ITUX [{BETHLIX peax-
uuii: McnelTaHue Gymard.

BricokocopTHasi (BeneHeBasi) Oymara, TIPUroTOBMeHHass U3
TPSAILsi, HE U3MEHSIETCST OT YKa3aHHLIX PeaKTUBOB, a clieflaHHasd
U3 JpeBeCHOW macchi — OT [epBOHM YKMIKOCTY HKeniTeeT, a OT
BTOpOH, GyAyYyn yBIaXKHEHA COJIAHOH KUCIOTOH, KpacHeer.

[noxas Gymara cama 3a ceGa KpacHeer!..

KPACHEIIME ®UTI'YPKH

Hapucyiite Ha TOHKOM KapTOHE YEHCKHI M My»Kckoit npedunn
U BHIPE)KLTE UX HOKHULAMM. Eciay Takas 32gasa Bam He TMOX-
CHMJTy, BLIPEXKbTE MNOAXOASIUME U306payKEHUs
U3 KaxoH-HUOYAL WIMOCTpauMM M HaKJeHTe
uXx Ha KaproH. [lokpoHTe weKH AEBHIEI
MOAKUCIIEHHBIM  PAcTBOpOM (Percagmaneuna
(AnY), a NMLO0 MY>KUHHBI OKpacbTe B pPO30-
BaTLIf LBET TOAKMCIEHHBIM PacTBOPOM AaK-
Mmyca.

OTKYLOPUB CIJISIHKY ¢ HAHIaTBIPHLIM CITUP-
A TOM, TOAHECUTE e¢ K BalIUM M306paYKEHHAM
L (puc. 51). Hlexn jaeBHuB TNpH 3TOM 3a-
Puc. 51. Kaprounoe aJ€ioT, 3 JINLO MY)KUMHBI CTAHET OT aMMUAKa

JHUO KpacHeer, CUHHM,
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3EAEHBIE KOJO0KOJbUYHUKH

MHOroKparHo yyKe HaM# UCIO0JIb30BAHHOH CIOCOOHOCTHIO aMMH-
aKa MEHATb L(BETA €CTeCTBEHHBLIX M MCKYCCTBEHHBIX OpraHude-
CKUX KPaCOK MOYKHO BOCHOJIb30BATbCS €lle pas, 4To0bl YAUBHUTH
60TaHMKOB ¥ HeOOTAHMKOB, MOJHECH MM LBETOK «3€JIHOr0 KoJjo-
KOJbUMKa», H300parKeHHe KOTOPOro OHM TIUETHO OYAYT HCKaThb
Ha CTpaHMIAX Camoro HOAPOoGHOro OOTAHMYECKOro aTnaca.

VI3roTOBHTL K€ TAKY0 «MIPy NPHUPOAb O0UEHb [IPOCTO: cMe-
majfitTe MOpPOBHY HEMHOr0 HAWIATHIPHOIO CcHUpTa U adupa (orHe-
OTiaceH M BpeJieH JUIA JbIXaHus; pa6oTaliTe ¢ HAIM HA OTKPBLITOM
Bo3ayxe!). OmycTuTe copBaHHbI roy0oii KoJOKOJbUUK cTefesb-
KOM B 3Ty CME€Cb, M €ro CHHMH LBeT BCKOpe CMEHHTCST 3eJIeHbIM.

Mosxere, pa3 »uUAKOCTL Y)Ke rOTOBa, MCHLITaTh €€ BIIMsHHE HA
U3MEHEeHUH OKPACKU M JPYruX cajJoBHIX U I0JeBbIX LBETOB. Bap-
BUHOK, (UankKu, rBo3ayKa, MaK, AYUIMCTHIA TOPOIIEK M MHOTHe
Apyrde wBeThl NPUOOPeTYT MpPH 3TOM HeoOblYaliHyw OKpacky,
Crioco0HyI0 TpHUBECTH B M3yMJIeHHEe LBETOBOJOB-I06UTENE.

NPEBPAIEHUE BEJIOA PO3bl B KPACHVIO

3HamMeHUTHIT amepUKAHCKUH cafoBoj BapleHK IHenan npsMo
gyjeca B 00J1aCTH KyJbTHBUPOBAHHWS DPAcCTUTENbHBIX (OPM, OYK-
BaJIbHO CO3laBas HOBole (OpMBI pacre-
HUHf, He CcyIllecTBOBaBLIME paHbure.
Y Hvac npocnaBwics Tem e M. B.
Muuypun.

Besxuit caloBoi craHeT BTYNHK NpU
BU/Ie «BOJILIEGHOIO» NpeBpalllenust ONHOH
U3 ero GeibIX po3 B KPAacHyio, KOTOpoe
BBl NIPOM3BeJeTe OJHUM OOpHI3rUBaHUEM
[BETKAa 43 MyJIbBepU3aTopa pacrbljleH-
HBIM 0jIeK0I0HOM (puc. 52).

Bbel MOjKeTe cMmesno ¢ HMMM KOHKY-
pUpOBATL MU HE MEHEE, 4YeM OHU, YyJu- Puc. 52. [IIpespauienue
BJISITDH JlayKe OMBbITHBIX CAJOBHUKOB TPAaHC- GesbiX PO3 B KpacHbie.
(bopmanvel ofHUX LBETOB B ApyTHe.

Bosee Toro! Ha kycTe Genbix po3 no BallieMy >KeJTaHU0 OfHA
U3 HUX MOIYKET MOMEHTAJIbHO MNpPEBPAaTHTBLCA B KPacHylo.

Jrtoro 1 cam BapOeHK He MOT OBl HOCTHUYb.

Hy, xoHeuHo, ecnu nompo6yeTe MyJbBepU3UpOBaTh OJEKOJIOH
WY CIIMPT, He CflesiaB ¢ po3oii maneHbKoR NpeaBapuTebHON Mojl-
rOTOBKHM, TO OHA INpPH 3TOM OKayKeTCs TOJbKO YBJAXKHEHHOH, HO
TaKoH e Oenolf, KaK u Owisa.
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Her, ee Hano 3apaHee NOATOTOBUTL K BHE3AMHOH NepeMeHe nBeTa.

TMogroroBka Gomee uem mpoctas. Hago, mo cexpery, ochimartb
BLIOpAHHBIH [IBETOK TOHKUM MODOLIKOM AHHJIMHOBOH Kpacku. 1
BerpsixayB po3y, Bbl, HOBUAUMOMY, YIAJIHTE € e¢ JICNECTKOB BeCh
MIOPOIHOK, HO 3TO TOJIBKO TaK KayKeTCs: He3aMeTHhle MJis rasa
MBUTUHKY KPACKY 0CTAHYTCSA, 4 TAK KaK aHWJIMHOBLIE KpacKyd 0671a-
HA0T O4eHb OOJIBIOH OKpallyBaiowed cnocobHOCThI0, 0COOEHHO
B COUPTOBBIX PACcTBOpax, TO pP03a U MOKpacHeeT NpPU 0OPLI3TU-
BaHUY ee U3 MyNbBepU3aTopa CMPTOM MJIM O eKOJIOHOM.

MaxcumyM M3yMIIEHMsI y 3puTeliel 3Toro (oKyca BLI3bIBAET
nepeMeHa OKpacKy Ha rony0ylo Umu sesedywo. s 3Toro gocra-
TOYHO B3ATHL KPAaCKy COOTBETCTBYIOLIErO i(BETA.

[TonsiTHO, UTO OKYC MOYKHO YCIOKHUTDL, MOATOTOBUB OJUH M3
L{BETKOB KycTa JJIs OKPAacKU B KpPacHbIM, Ipyrof B CHHHUIL, Tpe-
THit — B ¢duoneToBRd ¥ T. 4. 1BeTa. BhIGOP KpacoK Mst 3TOro
BEJTUK.

CUHUR XJIEB

Brl y»Xe 3HaeTe, YTO MOJ OKpallMBaeT Kpaxmanl B CHHEBATO-
(QMOTIeTOBLIM LBET M YTO peaKiuysi 3Ta KpalHe UyBCTBUTENbHA.
Bbl MO)KeTe €10 BOCTOJNL30BATLCS st XUMHUeCKOH INYTHKU 3a
YafHBIM CTOJIOM.

[To cexpeTy OT NpUCYTCTBYIOIMX KaNHUTE OJHY Kallo u00-
Hoid munxkmypst Ha dalidoe Omonue. Cafsick 3a uyaif, 3arosopure
C COCE/IOM O CTPAHHBIX CBOYMCTBAaX, KOTODHIMH, M0 BailleMy Habm0-
IeHHo, ofsafaerT o0bIKHOBeHHbI Oenpii xme6. Ckakure, uTo,
eciy OOMaKHyTh €ro B yaif, OH cTaHeT TeMHOCHHero isera. B 06-
WeM, Kak-HUOynb 3avHTepecyiiTe Bamum OYAyLUUM OMBITOM MpPHU-
CYTCTBYIOWMX M 3acTaBbTe 00paTuTh Ha Bac BHuUMaHue. Cnpo-
CUTe, Hampumep, y CBOero BH3aBH: «Yro caemaercs ¢ xnefom,
€CJIM OKYHYTb €ro B ual?»

— Jla uro! ByneT MOKpLIM, BOT Y Bce! — OTBETSIT BaM Ha 3TOT
BONPOC.

— He TONbKO MOKDBIM, HO W CHHMM, — BO3pasuTe Bhl, U B
J0Ka3aTeNbCTBO CNPABEASIMBOCTH CBOMX CJ0B, HAJIMB M3 CTAaKaHa
VIV Yalikyd HeMHOro 4asi Ha 6J1to/iiie, 00MaKHUTe B HEro KycoK xnefa.

K BenMKOMy WX YyAUBNEHUI0, XJel AeHCTBUTENILHO MOCHHEET.
YBenuusTe UX HU3yMileHUe, MPECTIOKOHHO OTKyCHUB IOCHHeBilee
MEecCTO W MpOoJ0JHKas, KaK HU B YyeM He OLIBaJIo, NMUTL yail ¢ 6moaua,
3aKychiBasi CUHUM XJefOM: clefpl UOJA He TpUHECYT HU MaJei-
IIero Bpefa BailleMy 3H0pOBBIO.

v Xopowo AeHCTBYET YNOMAHYTHI HaMu BbllUe 303UH.
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rTABA XI
XUMWYECKHE 1HYTKU

KAK CBAPMTb AHNO BE3 OrHA

B camom jene, KaK )Xe 9T0 CHENATh?

Fosopsar, yro B Caxape u Jpyrux TPONHYECKUX HYyCTHIHAX
JNOCTATOYHO IOJIOYKUTE A0 B 1IeCOK, UTOOBE OHO MCIEKN0Ch, A KakK
JKe B HallleM KJIMMAaTe CBapUTh ero X0Ts Obf BCMSTKY, He Pa3Bois
orHAa?

IT0 Ka)KeTCsi HEBBUIOJHHMBIM.

Me)Ky TeM 3TO 0YeHb IPOCTO: TONIOXKMTE sAHLO0 B ITIHHSHBIA
TOPINOUEK C Heequueroil ussecmvio u obneitte Bojoii. Cmech Ha-
CTOJIbKO Harpeercsi, UTo K30BITOK BOAB! 3aKumut. Jlap M3BeCTH
OCTBHITh, BHIHLTE sifll0 U3 TOpIIKA, pa3beliTe CKopayny — H yBHU-
JHTE, UTO Balil 3aBTPAaK TOTOB.

MHOruM 3T0 TOKaKETCs yAMBUTENLHLIM, & MPaBO )Ke OHO He
fosiee YAMBHTENbHO, YeM OOBIKHOBEHHBI Cnoco6 Bapku sHL,
UM BepHee, UeM IOJNyueHHe HY)KHOH JUTsl 3TOT0 BLICOKOH TeMIe-
paryphsl NyTeM FOPEHUsi TOIMBa. B 060uX CIyyasix MbI MCIIOJIb-
3yeM BBIIEJICHHE TeIUia NMPU XHUMHUYECKHX peaKLUsiX.

B aHHOM c7y4ae 3TO BBIIEJIEHHE NPOHUCXOIUT OT MPUCOIH-
HeHHs1 K U3BeCTH (0Kucu Kaaeyus) BOILI M 06pajeHKsi ee B rame-
HYH0 U3BeCTb (eudpam OxuCU KAAbYUSR).

Sra peakiMs HeJaBHO Hama MPUMEHEHHE B CaMoOHAarpesalo-
HUxXcs KoHcepBax. Mx GaHKa UMeeT ABOMHBIE CTEHKH, MEXIY KOTO-
PLIMM, pa3fieieHHble NMeperopoiaKoi, HaXolATCs HerauieHHas us-
BecTb U BOJA. ITOBOPOTOM CHELMANILHOIO KIII0YA MOXKHO YCTaHO-
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BUTL COOOleHMe MeXy M3B8eCTbI0 U BOJOH M TeM HArpeTh COAep-
YKUMOE BHYTpPeHHel OaHKH.

Kcrati cKasaTh, Ha BO3MOXHOCTL TaKoro UCHOJIb30BAHUA
Tenna, pPasBUBAEMOTO ramleHHeM H3BeCTH, ykasan uyTb He 100
JieT TOMY HasajJ aBTOp Hay4HO-()AHTACTUUECKUX pAaccKa3oB, U3-
BeCTHLIM amepuxaHckuit nucatesns 3arap Ilo. B pacckase «Hebb:-
Bajhlli aspocTarTs TPUBOAWTCA MepeueHb MPEAMETOB B TOHAOJE
aspocTara, «BIUIIoYast KOGelHUK ¢ TPUCNOCOOIeHHAME IS BAPKU
Ko()e MOCPENCTBOM raleHo} W3BeCTH, UTOOBl HE DASBOAMTL OrH,
ecliM 3TO OKAKeTcs] HeyMoOHBbIM». !

HanomHuM, uyTO Bce 0€3 HCKIWOUEHUA XUMWUYECKHME peaKlH
NGO COMPOBOIKAAIOTCS BbIACJICHHEM 3HepruM (ropeHue Xorsa Obl
BOJOPOJA B KUCJIOpOJe), N100 TpeOYIT MPUTOKA 3HEPTHH U3BHE
(pasyo)keHHe BOABI HA BOJOPOA M KMCJIOPOX) . 320[HO OTMETHM,
YTO ec/Id NPU peakUU BbIIeNsAETCs TEIIo, To 06paTHas peakuus
TpeOyeT ero MpUTOKA, KaK 3T0 BUAHO U3 HALIEro NpHMepa, M
HaoboporT.

UTo KacaeTcsl COeIMHEHNSA U3BECTW ¢ BOAOH, TO 3Ta peaKuyst
3aCAY)KUBACT OTAENILHOrO MAaJIEHbKOTO paccKasa.

PACCKA3 O «<HEBJIATOHPABHOM MAJIBUHUKE»

«OpuH nypHO# ManpqMK B35 0e3 CIpOCYy KyCOK HerameHoHR
U3BECTH U COpATaN ero 3a nasyxy. Cmacasch OT TpecaenoBaTe-
neit, oH monan B BOAY. V3BecTs Harpenach W TNpUYHHMIA eMy
CUILHBIE 0XOTU. Mopalns: He ciefyer OpaTh HUUero 0e3 Crpocyy.

JTOT paccka3 s Npouesl CBHILIE HATUICCATU JeT TOMY Hasaj
B OTHOH «HPABOYUUTENbHOI KHIDKKe H, Kalch (feN1o npouuloe),
Ha ero mMopans He 00paTusl BHUMAaHUA, a NOPasUIICH CKA3AHHLIM:
U3BecTb OT BOALI HarpesaeTcs. PellinB NPOBEPUTb Takoit Jiobo-
NHITHRIR haKT, s1 OTIIpaBUIICs Ha OIMKaRIIYI0 MOCTPOHKY U CTONL
e «HeOnaroBUIHO» MpUOOpesT TaM HY)KHBIM IJIst ONBLITA peareHT.
OnbiT ynancs OnecrsAule: BOja, HaJlUTasg Ha M3BECTb, 3aKHIeNa.
TloToM A Buzen, KaK KaMeHIUKY «TacsT» U3BECTb, KAaK CMeLLMBAIOT
ee C MeCKOM M Ha NOJIyUueHHO# Kamdie (KameHLIMKU 30BYT ee
«DACTBONOM») CKITAABIBAIOT U3 KUpnuueit creny. C TeueHHWeM Bpe-
MEHU, KaK H3BEeCTHO, 3Ta KalUMIA TaK TBEepJeeT, UTo cama Mpespa-
1aeTcd B KaMeHb.

Bce 3To jeno ofbluHOE, HO C XHMMHMYECKOW CTOPOHH BecbMa
NOyuYuTeIbHOe, TaK KaK CONMPOBOYKAAeTCA NpenrobonuiTHe MM
«HOJIOBPALIeHUEM BEILeCTBY.

1 3grap Mo, «M3bpannste pacckassw, MMXJI, 1935 r.
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Momuute, repoit «MeprBhix ayum IlaBen MBaHoBHu UnuukoB
TOBOPUA O TNo0Jib3¢ HAOMOAEHUS «KOJIOBPAIieHUsA Jwodeii?y He
MeHee MOYYUTENIbHO OHO ¥ JUIst XUMHUYECKHX COEJUHEeHUH.

$1 y>Ke roBOPUI, UTO YTONbLHLIA aHTUAPUA U3 BO3AyXa NOINO-
HaeTcst BOAOHM OKeaHOB M TaM yJIaBJIMBAaeTCd OpTaHU3Mami,
BXOJAs B BUJE YIJIEKUCJIOH U3BECTH B COCTAB UX HAPY)KHOTO CKe-
neta. Yepe3a MWJIIMOHBL JIET W3BECTHSIKM, 00pasoBaBHIMeCs] U3
0CTaTKOB 3THX OPraHU3MOB, CTAHOBSTCA YacTbio cyui. OGxruras
UX B CMELMaJIbHBIX NeUax, JIOJH Pas3NaralnT YIJeKHCTYI U3BECTh
U yroJibHBIM aHTHIPUA, YXOAAWUY ONATE B aTMocdepy uiu cobu-
paemblif ¥ yTHIHM3MpYyeMbIi ST TeXHHUeCKUX ueneid. [amieHas
YK€ W3BeCTb B MOCTPOIiKe CHOBA MOTNOW@eT U3 BO3AyXa yrojibHLIH
ra3 ¥ MNpeBpalaeTCsl B KAMHENOJOOHYW YTIJIEeKHUCIYI0 U3BeCcTb,
Bbiflesisist Ipy 3ToM BoAy. OTTOro-T0 U OBIBAET MEPBOE BpeMsi CHIPO
B HEldBHO OTCTPOCHHBIX M OILITYKATYPEHHBIX fomax. [lecok K us-
BECTKOBOMY LIEMEHTY Npubapisercss s 60Jblueil opUCToCTH To-
cliefiHero, yTo0sl B HEro Jierye IMPOHHKAN BO3AYX.

Kax BMAHO, Hallla XMMHUECKasn IUYTKa HABOJAMT HA JANEKO He
HIYTOYHBIE PACCY)KIEHUSI 0 BEUHOM KpPYroBOpOTE BellecTB B IpH-
pofe.

KJIIOUEBAS BOAA B JIETHHIT 3HOWMHBIN AEHDb

TomutensHo-apKuil JAeHb. MyuaeT »a)Kaa, a BCe HAMHUTKU

Harpejuch, U HeT JbJa, UTo0bl UX 0xXaauTb. ['Ie Gbi 1oCTaTh XO0Tb
CTaKaH XOJIOJHOH BOAKI?

A xuM¥Ms Ha 4YTO?

Bepem MHCKY MJIM HIMPOKYI0 GaHKY ¥, HAaJUB €€ J0 I0JIOBHHLI
BOMO}, pacTBOpsieM [0 HAaCHILEHUSI Q30MHO-KUCALIT AMMOHUIL.
[MocmoTpuTe, KaK MOHH3UJIACh TemrepaTypa Bofbi. IlocMoTpure,
Kak «3amoTenay 0aHKa CHAPY@M. ITO HA ee XONOAHBLIX CTEHKAaxX
oceJT BOASIHON map, BCerjga NpHCyTCTBYIOWMH B BO3AyXe.

OnyctuTe B 6aHKY TOHKOCTEHHLIM WM MeTajIMyecKuil cTakaH
C Teruiol MUTLEBOR ROJOW, M Uepe3 HECKOJAbKO MUHYT BHI CMOJKETE
YTOJIMTL CBOK JK&XKAY OCBeXKawwme# crymeHoll Bnaroil.

He BrinuBaiite pactBopa u3 Ganku. CreiiTe ero B KacTplONIo
M 1noctaBbTe Ha IUIATY. BunmapueB Bojay, cobepHTe O0CTaroK
amMMmuaqHoll  coau, TIOKA OHAa He pasjioKHiIach 0T )Kapg, U
CNpAYLTE A0 HOBOTMO Ciyuvasi, KOrjga OonsiTh MOHAaA00MTCsA 0XJia-
JUTL €1 ROJY.

JTa myTKa OMATH HATIOMWHAET 0 CePbe3HhIX Belax. PacTsope-
HHUE AMMUAYHOD Ceaumpsl — peaxiuysi, CONpPOBOYKIWILAACT T10-
TIoLleHMeM Teruta, [1py 1oMOIM NOJOGHOTO XMMMUECKOr0 OXJIax-
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JeHUs] MOXKHO TIONYYMTb MCKYCCTBEHHBIR Nef{; padblie ero Tak
¥ TIONyYanu, TOJAbKO NP TIOCPEJCTBE APYIHX pPeaxTUBoB. Bhi,
creJloBaTeNIbHO, BUAMTE, UTO PACTBOP He BCerga npocTasi CMech:
HEPEeKO PacTBOPUMOE BEIECTBO XUMUUECKH COEUHSIETCS C YACThIO
BOJbI, TO TIOHM)KAsi ee TEMIIEPaTypy, TO, HA060POT, MOBLILIAS.
Tak, ecid OCTOPOYKHO, KAIUIA M0 Kamjie, JUTb MO CTEKAAHHOH
nanouxe (Bo u30exanue OPLIST) CEPHYIO KUCIOTY B XONIOAHYIO BOAY,
TO MOYXHO JIOBECTM pacTBOp TOUTH A0 KHMEHUs,

JenaTb 3TOr0 BCE )K€ HE CTAHEM: CTAKAH MOYKET JIOTIHYTb,
¥ ropsiyasi KUcnoTa OpHI3HEeT Ha UL ¥ pyKu. [ToaTomy HUKoOrAA
He clieflyeT TakyKe JUTH BOJAY B CEPHYI0 KUCNOTY: HEpnLle Kannu
ee TpY STOM MOMEHTAJIbHO HPEeBPAIATCs B TAp U BLI3HIBAIOT
pas6phiaruBanie KHCIIOTHL.

Takoe jxe BblJeNIeHHe Teria NPOMCXOJUT TIPH COeUHEHUH BOJIbI
C HEKOTOPbIMM 0Ge3BOJHLIMM COJISIMK K TIPM UX KpUCTaJUTH3aLuu
COBMECTHO ¢ Hew. Ha 3ToM 0CHOBaHBI «XUMUUYECKHE TOPENIKW» JUIst
TEIUIBIX KOMIpeccoB 0OJbHLIM. DTO Pe3UHOBHIE MOAYLUKY, HATOJ-
HEHHBIe KDHUCTANIaMU VYKCYCHO-rampuesori coau. Corpesass Ho-
AYIUKY, A0BOAAT KPUCTAJUIBI 10 TIJIABJIEHUS] U PACTBOPEHUsT Ge3BOJ-
HOIt conyu B KpuUcTayuM3alMoHHOH Bofe. IlpM HarperaHuu conb
norjouaeT TEIJI0 M3BHE M pasfnaraerca Ha 0e3BOAHYW COJb M
Boay. Ilpu oOpaTHOM npoLecce KpUcTa/NIM3alUy pacTsopa, conpo-
BOXKJAIOW2MCA CcOelMHeHMeM O0e3BOJHOTO BellecTBa C BOJOH,
NOTJIOIeHHOE TeTJI0 MEANIEHHO BBIJENISIeTCS, TaK YTO MOAYILKA
B TeUeHME [0JIrOro BPEMEHU OCTaeTcsl ropsiueid.

Kak Bupute, HET TAKOTO XUMMYECKOTO SIBJIEHMS, KOTOPOEe JIOAH
He cymeny Obl MCHIONL30BATL A TOH MM WHOH NpaKTH4YecKoH
Henu.

YT HAIMUCAHO IIEPOM...

Benuuaiiimuit pycckuit xumux JimuTpuit MsaHoBuu Menzenees
(croneTne co IHSA POKAEHHS KOTOPOTO Oblsio oTmedeHo B 1934
rofly MeHse/IeeBCKIM CBe3lI0M) PAacCKasblBal OJHAMKIbL:

«Eny g1 B MocKBe Kak-TO Ha U3BO3YMKeE, a HABCTpeUy Ham IO0JH-
HelicKie BEeAYT KYUKY KaKUX-TO YKYJAUKOB. W3Bo3uuk moiff obo-
pauuBaeTcs M TOBOPUT: «Ullib, XUMHKKOB [OBEJINN.

He 3nan mpocrak, uTo OH Be3 OBHOTO M3 BeMWUANIINX B MUpe
XUMHMKOB, TOJILKO He B TOM CMbICJie, KAK OH TIOHMMAaJ 3TO CJIORO...

BrIBaICT, He CKPOI0, K MEXKAY XUMHUKAMM «XUMUK).

OJMH M3 TaKUX JIOHJOHCKUX «XMMMKOB» TaK yMeJ0 MOAMUCai
BEKCeJIb, BBIJAHHBIN MM CBOEMY KpEEUTOpY, UTO y TOr0 B pyKax
oxasancslt YMCThIH BeKCeNbHBLIH ONaHK.
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Heno 8 TOM, UTO XOTS1 HAMUCAHHOE U Hejb3sl, MO NOCNOBHLE,
«BBIPDYGHTL TOMOPOM», HO HHOTJA MOXKHO... CMAXHYThb HOCOBHIM
IUJIATKOM, KaK MeJl ¢ KJIACCHOM JOCKH.

Ilpocrefimive 43 TAKUX HALENO0 MCYE32HOWMX YEPHMUIT MOKeTe
NPUIOTOBUTL, Pa3sMEIIaB B BOJE Kpaxmas J0 TYCTOTLI CJIMBOK U
NPUITUB K CMEeCU HOJHO! THHKTYpLI. Bel y>Ke 3HaeTe, 4To B 0JHOH
Kanne uoxa Kpaxman cuHeer. IlpunefiTe WX HeCcKoJIbKO, W LBET
pacTeopa CTaHeT MNOYTH YepHbIM, a HalHMCaHHOe WM — TEeMHO-
KOPHYHEBLIM.

Korna rakue «yepHMsIa» BBICOXHYT, CMaXHUTE MX [UIaTKOM:
HanucaHHOro Kak He ObiBano!

¥YBepeH, 4To HUKTO M3 Bac He MCMOJb3YyeT 3HaHUs 3Toro $axra
LIS KaKUX-71M60 HeGnaroBUIHbIX Lesel, 1a U COBpeMeHHas Hay4-
Hasl 9KCMEpTH3a clenana TaK{e yClexu, 4YTo M B 3TOM CIIyuae
CMOYKeT BOCCTAHOBUTL CJiefipl HanucaHHoro, OTTOro0 U OTKPHIBAIO
BaM 9TOT CEKpeT.

Ha sTomM Mbl ¢ BamMH M TMOKOHYMM 3HAKOMCTBO C XUMHeEH Kak
C UCTOYHHUKOM 3aHVMATCNBbHEIX paSBJIe“IeHHi/'I, X0Tsl UCTOYHHUK 3TOT
HaMHi JaJicKo He HCYepnaH.

3AKJIKYEHUE

Uro e BBl Y3HAIH, NPOUTS 3TY KHWKKY M NpojesaB XoTs Obl
YacTh OMUCAHHBIX B Heil onmbITOR?

[Toasenem wuror.

Brl y3Hany, 4To TaKoe XUMHUS, YeM OHa 3aHMMAETCsl, KaKue
MHOIOUMCJIEHHBIE TNPUJIOKEHHST BO BCeX OTPacasAX uenoBeye-
CKo#l JesATeNbHOCTH OHA WMeeT.

Bbl  03HAKOMMIMCH ¢ ABYMS BKHEHIIMMM 3aKOHAMU XMMHUU:
C 3aKOHOM HEYHUUMONCAEMOCIIL Geljecmsa U ¢ 3aKOHOM 110CmOsH-
cmea cocmasa. TlocelHUH U3 HUX («BEIeCTBA COENMHSATCA APYT
¢ JIPYTOM B OmpefeNiecHHBIX BeCOBBIX OTHOINEHHAX») BLISICHUN BaMm
Pa3HULY MEXAY XUMHYECKHM COE[MHEHUEM U MPOCTOH CMECHID
BeIIIeCTB.

Bbl 03HaKOM#NUCH € HEKOTOPHIMU XUMUUECKUMM 3AeMCHIMaAMU
U CO MHOIUMM COeJVHEHMSIMM HX, IJIaBHBIM 06pa3om c coasamu,
Kucaomamu 1 O0cHOSaHuAMy. Bl y3Hanu MHOr¥e U3 MX CBOHCTB
U UX MPUMEHEHYs B MPAKTHUKeE, B TOM YHCJIe ¥ B OOBIICHHON KU3HH.

BEBITh NM0Ne3HON TPYASIIUMCA XUMHUST MOYKeT TOIbKO [IpH couua-
mu3Me. B KanuranMcTuyecKoMm ofliecTBe ee JOCTMYKEHUSAMU I'OC-
NOACTBYIOIMA KacC NOJIL3yeTcsA BO BPeJ NponeTapuary (B BOEH-
HOM jJefle, B $anbCH)UKALMM MUIEBBIX MPOAYKTOB M IIpP.).
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[MpofenbiBas OnMCAHHBIE B KHIDKKE XMMUUECKHE ONbLITHI, BbI
npuobpeny HeKOTOPbie NPaKTWYecKUe HABBIKM B 00panieHuu
C XUMTUECKMMM peaKTUBamMu M Ja0opaTopHoll anmaparypcei,
pa3BuiM B cefe aKKypaTHOCTb, 0CTOPOIKHOCTL U BHUMATENIbHOCTD.

YTo ke, BCe 3TO He IUI0XO0, BCe 3TO BaM NpUTOAUTCS, KOIZA Bbi
Terepb MPUCTYNUTE K CUCTEMATHYECKOMY H3ydeHuio Xumuu. Iy-
Maio, UTO riocsie 3HaAKOMCTBa ¢ Moell KHIDKKO] X¥MUA He NOKa)KeTcs
BaM CYXOH, CKYUHOM M Hanekoll OT »KHM3HU HAYKOH.

JKenat >xe Bam, TOBapumY, YCHEX0B B e¢ U3YYyeHUH!



IMpunoxenne 1

BE3 YErO HEI/b3§ JEJATb OINbITbI

yTo OODKEH 3HATD KAMABIA, KEJAIOIHMIM CAMOCTOATEJIBHO
MPOAEJIATD OIIbITbI, ONHCAHHBIE B 3TOM KHWKKE

OH H0/MMKEH 3HATL:

1) KaK THYT ¥ TAHYT CTEKJIAHHBIE TPYOKH,

2) Kak paspe3aiT OYTbLIKY,

3) KaK HarpeBaiT, KUNSTAT M BHINAPHUBAKT YKUIKOCTH,

4) Kak 06paiaTcst €O CNUPTOBOH J1AMMOUYKOi,

5) Kak u3MenbyalT ¥ PACTBOPAOT TBEpHbIC BelUECTBA,

6) KaK (UILTPYIT pPacTBOPHI.

Kpome Toro, oH JMO/bKeH yMeThb oOfpailaTbesi C AN0BUTHIMH
¥ OTHEONIACHBIMM BeulecTBAMM U 3HATH, UeM HocobuThb cefe B He-
CYACTHOM CJydae.

KAK IF'HYTb U TAHYTb CTEKJISIHHBIE TPYBKH

Hepxa Tpy6Ky B NaMeHU CHUPTOBCH NaMNOUKU B MeCTe ero
HauBpICLIel TemmnepaTyphl, T. €. NPUOIN3UTENILHO HA JBYX TPETAX
€ro BHICOTH, BCE BpeMs BpallaioT TpyOKy, uTcfbl OHA Harpepanach
paBHOMepHO. [TouyBcTBOBAB, UTO CTEKJIO PasMATYUIOCh, TPYOKY
MeJJICHHO M He Ha)KuMasi Ha Hee CUJIBHO pyKamy crubanT noj
KENaTeNIbHBIM YTJIOM MIIH HAWT eif cOrHYTbCs camelt (puc. 53).

TIpaBunbHO corHyTas Tpyb6ka He JOMKHA CY)KUBATbCA B MECTE
nepereba.

Utefsl O1TAHYTb KOHell TPYyGKM M TNONyuYlTb Y3KU KOHeEN
C HeGONIBIIMM OTBEPCTHEM, Pa3MAryaT TPyOKy B HaMeUeHHOM
MecTe, KaK ¥ npy usrube, U pacTAruBaioT ee B CTOPOHBI (puc. 54).
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IlaB 0CTHITL, GLICTPHIM JABIDKeHHEM JioMaiT TpyOKy, mocie yero
ClierKa OIJIABNSIIT OCTPbIe Kpasi U370MA WM, €CJIM 3TO HY’KHO,
3aIUIABJISIOT OTBEpCTHE.

Pexyr TpyGKH OCTPbHIM KpaeM TPeXTPaHHOI0 HanujbHUKA,
Hamedast UM KOJIbLO BOKPYT TPYOKH U HeCKOJIbKO Yriy0uB Haipes

Puc. 53. Crubanue CTEKJISTHHOMN Puc. 54. BuirsiruBaHue CTEKISTHHOMN
TPyOKHU. TpyOKHU.

B ojxHOM mMecTe. [epyxa Haapes YIIyOJeHHbLIM MecTC.A BBEPX U
niist GesomnacHoCTH 00epHYB HATYro TPyOKY IMOJIOTeHLieM, GLICTPO
nomawT ee. OCTphie Kpasi 3aTYIUISHOT HanWIbHUKOM HJIU OIUIa-
BASIOT B IUIAMEHU CIHMPTOBOM TOPENKHU.

KAK PA3PE3ATb BYTBHUIKY

CyiiecTByeT HECKOJbKO CHOCO00B pa3pesKu TOJICTOCTEHHBIX
OyTbUIOK M OTPE3KH ¥ HUX JHA JUist o0paieHusi GYTHUIKH B CTe-
KJISHHBIA  KOJIOKOJT MiM Kojmak. OmHMM M3 JNYUIMX OyHer
ClIeAy oM.

OTCTYyNUB HA B MUJTUMETPA OT HAMEUYEHHOH! JIMHUY, IO KOTO-
poii ponykHa ObITE paspe3aHa Gy Teiib, 00BEPTHIBAIOT €€ MOJIOCKAMU
nponyckHoi Gymars mMPUHON B 2—3 caHTUMeTpa, HaKNafsBas
UX OfHY Ha JApYryl, 110Ka TOJLIVHA BCET0 KOJbL@A He NOCTUTHET
TPEX-YeThipexX MUJUIHMETPOB. TarkuM jKe KOJbLOM OKPYy)Kaem
OYTHUIKY ¢ Jpyroil cTOPOHLI NMHMU pa3pesa, TAKXKE OTCTYNUB
0T Hee Ha JIBa MH..,IUMETpA; MEXAY KONbLAaMu, CJeloBaTesIbHO,
HoJHKeH 00pasoBaThbesi MPOMEKYTOK MIMPHHONW B 4 MMJUTHMETPA.

[Tosiocky TIPUBSISHIBAKCT CBEPXY HUTLI0 WM TOHKOW IIPOBOJIO-
KOH ¥ TIPOMauyvBaWT HACKBO3b BOjOH. HajpesaB HanmUIbHUKOM
OYTLUIKY 10 OKPY)KHOCTH B CepelMHe MeyJly MojiocKkamMu Gymaru,
MOJHOCAT €€ K JlamIe U HarpesaloT Lapanuuy, MeaJieHHo Bpamas
BYTLUIKY.

Ecnu npu stom OYTHIIKA He JIONHET cama [0 MecTy Hajpesa,
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TO K ropsiyemy €ie CTEKIy NPUKACAlTCs B OJHOH U3 TOUeK Haj-
NUNeHHO OKPYIKHOCTY XOJIOAHLIM >KEJIE3HBIM CTCPRIKHEM.

OCprIE Kpas paspe3a OonujaHMBalOTCs NOJYKPYIJIBIM HaNuJib-
HHUKOM, CMauMBaeMbIM KEPOCHHOM.

KAK HAIPEBATH, KUIISITUTh U BbIMAPHMBATH XHUAKOCTH

HeGonbiiie KOiMYecTBa YUAKOCTEH HarpeBalT nOpsAMO B Po-
fupKe Ha OrHe, AepXXa NpPOGHMPKY HECKOJILKO HAaKJIOHHO W Bce
BpeMs1 Bpalliasi, yTo6bl OHa Harpepasnachb paBHOMepHo. Bonbniue
KOJIMYecTBa HarpeBalwT Y KUOATAT B KOu6ax
WM TOHKOCTEHHBIX CTaKaHaX, NPUKpPHIBasi MocC-
nefHre, YTOOH MUAKOCTh He pas3bphiarvpanach,
KYCKOM JIMCTOBOTO CTeKJla, MOJIO)KEHHOro Ha
CTEK/IAHHBIX NaJ0UKax.

BrinapupaHue ¢ TOH YKe NPefoCTOPOIKHOCTLIO
npoussoauTcss B Gap@opoBLIX YaIUKaX.

Kon6ul, 4aliky M CTaKaHsl CTaBAT HA MEJHYIO
MM ac6eCTHPOBAHHYI0 CETKY Ha TPEHOMHHKE
(puc. 55), noj KOTOPLIM CTaBAT CIUPTOBYIO
NaMIouKy.

HarpeBaHue He cBbIillE TOUKU KHMITEHHS BOJb
BEyT B €€ Mapax, CTaBs Harpesaemylo NOCyLy
HaJ| KacTpIJIbKOH ¢ Kunsumeil Bonoii.

Harpesanue cnupra M APYruX OrHEOHACHBIX
YKUAKOCTEN TNPOUSBOJAUTCA ONYyCKaHWEM COJEp-
Puc. 55. Harpe- )Kalero uX cocyja B TEIUIyI0 BOAY.

BaHHEe HA CeTKe. He ponyckaercss HarpeBaHue, a Tem GoJjee

BLINIAPHBAHUE PACTBOPOB, COAEPIKAILMX JIeTyuue
KUCJIOTBI (YKCYCHY10, a30THYI0, COJIAHYIO), B KOMHATaX, a TOJIbKO
Ha OTKPHTOM BO3AyXe WM Tepell BhITSHYKHBIM KOJITAKOM.

To jKe camoe OTHOCHTCA KO BCeM CJIy4YasiM, KOrJa HarpeBaHHe
CONPOBOMJIAETCA BhIIEJIEHMEM BPEAHBIX IS JIBIXaHUS azoB.

Eciy Harpesanyue Bbi3bIBaeT CIMLIKOM OYpHYI0 peaxiuio, TO
J1aMOOYKY OTCTaBJIAIT 110 BPEMEHAaM B CTOPOHY.

KAK OBPAIIATBCA CO CIHAPTOBON JIAMITOUKON

Jlamrioyxa, Kak ¥ BCAKas XMMHUYECKas TMOCyna, MOJDKHA CONep-
KaTbCsl B NOJTHeHnIeH uicrore. Ecan ona 6yner o6pbisarana Kakoii-
HUOY/b KUNAIMEH XUAKOCTBIO, ee CIeflyeT TOTYac )Ke 3aracurhb

1 HaCyXo0 BHITEPETDb TPSNKOMN; eCIM WUAKOCThL ToMaia Ha q)l/ITI/IHb,
€I'0 3aMCHAWT HOBHIM.
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Hukorna He 3amonHsOT NAMNOYKY CHMPTOM, He 3aracuB ee
npefBapuTeIbHo. acaT, NOKpLiBasg (UTHIL KONTAYKOM, a He
3anyBasi. PUTHNIb BCEra AOJDKEH KacaThCsl JHA namnouxu. Ipo-
JIMTLIA W 3aropeBLIMics COUPT racaTr, 3achinast MecKoM.

KAK U3MEJIBYATD U PACTBOPATD TBEP[BIE BEIECTBA

Teepipie BelllecTBa, KaK pacTBOPUMEbIE, TAK U HEPACTBOPUMELE,
KynJieHHbie B OONBIIMX KyCKaX, H3MeNIbYalT yaapami MONOTKA,
00epHYB B 0eny0 GuIbTPOBANbHYI0 GyMary, uToGbl He AOMYCTUTE
pas6paceiBaHMs1 OcKonKoB. [leno
He CTOJIbKO B 3KOHOMHUH, CKOJILKO
B HEXXENaTeJIbHOCTH TIOTEPH JajKe
HUYTOXKHOTO KYyCOYKa Kakoii-HU-
Oynb He Oe3pasnvuHOli ANs 310-
POBbLST COJIH.

MenKye KyCKHM TONKYTCSl, Bep-
Hee, PACTUPATCS B cOBepLIEHHO
uncToi dapdoposoil (Ho He me-
TAJUTHUECKC!) CTYTKe, TaKHUM Ke
YUCTHIM GAaPHOPOBHIM TIECTUKOM.

OcobeHHO BHUMATENLHO — Crie-
AyeT TPOM3BOIUTL 3Ty ONEPALUIo
C BeuieCTBaMH, B3pPLIBAKLIMMUCA
IpY yaape UM B CMecH ¢ ApY-
Puc. 56. Ccoinanuve B KonGy. CMMU BeuecTBaMu, Harlpumep, Mpu

U3MenbueHUM OepTONeTOROM COMU.

Pacrteopsilor  ofpaleHHBle B TOPOIIOK TBepjbie BEIIECTBA,
cenimast uX ¢ nucTa Gymaru (puc. 56) B Konfy, KOTOpylo Jepyxar
HaKJIOHHO.,

BonbIIMHCTBO BELIECTB JyYllle PAacTBOPSIETCSl NPH HArpeBaHUH
WJIM B HATPETOM IPEABAPUTENILHO pacTBopuUTesie. sl ycKopeHust
pacTBOpeHyst TOJIE3HO IOMEIMBATL PACTBOPseMOE BELIeCTBO CO-
BEPIIEHHO YKCTOH CTEKIISIHHON nanouKoii.

KAK OUJIbTPOBATH PACTBOPBI

BripesaB Kpy»Kok d¢unbTpoBanbHoit Oymard Tak, 4ToOH €ro
pamuyc OblT HECKONLKO MeHblie, Yem oOpasywowas KoHyca !
BOPOHKH, CKIAABBAIOT €ro BYETBEPO N0 [ABYM B3aUMHO Iepriesu-
KyJnApHbIM nuamerpam. Jlis Gosnee ObicTpore GUALTPOBAHUA Kpy-

! Obpasyomei! KOHyCa Ha3bIBACTCS NPSIMasl JIMHES, COEQUHSIOMIAS Bep-
IWIMHY KOHYCa C OJHOH U3 TOYEK OKPYYKHOCTH OCHOBAHHSI.
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YOK CKIaibiBaoT Hanomobue OGymakuoro Beepa. [“opsume -
KOCTH QMIIBTPYIOTCST CKOpPee XOJIOJHBIX, HO B IepBble MOMEHTLI
0CaJ0K MPH 3TOM TPOXOAUT CKBC3b
¢unbTp, TaK 4ro ¢uasTpar (mpoie-
YKEHHBII pacTBOP) UPUXOIUTCS TIpH
9TOM clMBaTh 06paTHO B BOPOHKY.
OuUILTp J0MHKEH IJIOTHO MOpHUIlerathb
K CTeHKaM BOPOHKH, UTO [JOCTH-
raercs NpoIycKaHWeM uepe3 QUILTP
J0 Hauana (UIbTPOBAaHHA HeD0JIb-
LIOr0 KOJWUecTEa ropsiueii BOJBL
DUNETPYEMYI0  HKUIKOCTb, PpaHbLie
4eM CJAUTh B BODOHKY, HaJ0 X0pO-
IeHbKO B36oaTars. CsiuBawT B300JI-
TaHHbI pacTBOP MO CTEeKAAHHOH ma-
souxe (puc. 57).

Korga He TroHsATCA 3a MONMHOTOH
0TJeJleHus: ocajka oT QuibTpara, To
LAIOT CMeCH YCTOATHCSA, 0CAAKY 0CECTb
Ha JIHO U OCTOPO)KHQ CJIMBAIOT C HETO
KHIKOCTD. Puc. 57. dunpTpopaHue.

KAK OBEPAINATBHCA ¢ OTHEOQIIACHBIMH BEIMECTBAMHU

I'naBHOE NpaBuJI0: HUKOEIAA He 3a0bIBaTh 00 MX OTHEONACHOCTH,

He saurarp ropiouue rasel, He yO0eIMBIUMCH B HX UHUCTOTE,
BO W30eXKanue B3pHIBA HX CMECH € BO3AYXOM. ONBITH COMOKEHUSA
TAKHUX Ta30B W B3PHLIBOB HEOOJIBIIKMX KOJIMUECTB CMECH UX C BO3-
AYXOM NPOJEHIBATL He B HETIOCPEACTBEHHOM 0M30CTH K IpUbopy,
B KOTOPOM I0JIYYaeTCs OFHEOMACHBIH ras, a KaK MOXKHO OT HEro
nojanbuie.

Cocynel, B KOTOPBIX B3PBIBAIOT rashbl, NOJDKHBI OHITH HE TYTO
00epHyTEl mosnoTeHueM. OTBepcTHE COCYZA AODKHO ObITH Hampa-
BJIEHO B CTOPOHY OT 3KCIepHMeHTaTepa M 3pureriedi.

He pep)xkaTh 3amaca orueomacHeiX »UAKOCTEHl, MaHUIYJIUPO-
BaTb € MUHUMANbLHO KeOOXOAUMBIM KOJIMYECTBOM HMX. I[LIOTHO
3aKynopuBaTh ¥ OTCTABJIATb HOJAJIbIIE OT JIaMNbl OYTHUIKY, U3
KOTOpOHl HaMoJHANACh JIAaMIIOYKa TOPIOUUM.

He rnpogensiBaTh KHHMKaknxX ONBITOB ¢ 3QUPOM B MOMEIIEHMI
¢ ropaulefl sJamnouxo#l, ceeuodt U T. M.

3aropenuniecs KUAKOCTM TacUTh MECKOM.

He nep<atb B 3amace HMKAKMX B3pbIBUATBIX CMeceil TBePABIX
TeJl; NPUI'OTOBNEHHBIE HJIsI ONBITA ¥ I110UeMy-JM00 He H3pacX0fio-
BaHHBIE YHHYTOKATb.
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Mpunoxenne 11

OBIUME NPABWJIA

AKKYpaTHOCTb, AKKypaTHOCTE M ellg pa3 aKKypaTHOCTb —
OCHOBA OCHOB BceX TpeGoBaHHi, NPeIbIBASEMBIX K XUMUKY-OKC-
NIePUMEHTATOPY.

Bce npufopel, XMMHUYECKYI0 TOCYAY, TOPEJIKY, SIUMKH, CTOJ
AJISI QUIBITOB — CJIOBOM, BCE, UTO €OCTABJISIET BaIly UMNPOBU3M-
POBaHHYIO J1a00paTopuIo, HEOGXOAUMO COAEPIKaTb B HOJHOR YH-
CTOTe M CTPOroM MOpPsifKe.

IlpousBoaumas BaMH XHWMHUECKAsi MaHUNYNALMS MOJKET sB-
JIATHCS CIOPTIPU30M JUIA 3pUTeNlelf, HO MeYanbHO, eCld OHa OKa-
JKETCHA Jlalouiell pesynbTaT, HEeOMAAHHBIH JUIst Bac CaMHX...
A 3T0, KOHEUHO, MOXKET C/IyUUTHCS, €Clid Bbl NepenyTaere, Hanpu-
Mep, TpebSyurecs sl ONbITa PEaKTHBHL.

He 3a0piBaiiTe, uro MHOrMe XUMHUeCKFe peaKUWH, Jeridue
B OCHOBY ONMCaHHBIX Ha CTPAaHMLIAX 3T0#l KHUTM pa3Bledenyii,
KpafiHe uyBCTBUTENBHB!L. Maneiiume, He 3aMeUeHHBIC BaMH C/IE/ibi
KaKoro-HuMOy[b BellecTBa, OCTaBlMecs B CTAKaHe WIM APYro#
nocyse 0T NPEABIAYUIErO 9KCIEPHMEHTA, MOTYT COBEpIUEHHO HC-
NOPTUTL Bech 3(PeKT JAeMOHCTPUPYEMOT0 BaMM OIHITA.

MuTE nocyay chefyeT ropsye#i BOjJOH, HACyX0 BHITMPATh YM-
CTHIM MOJIOTEHUEM H IOCjle TOTO ONONacKUBaTh AMCTHIIAMPOBaH-
HOJA UJIM MATKOH n0)aeBoit Bonof.

Ipobupkn, mwupoxkue Tpyo6Hl, Topia KonG, peTopT K OYTHUIOK
OUMINAKT NPH NMOMOLIM KPYIJILIX (TOuHee, LMIMHAPHUECKHX) Ile-
TOYeK.

TpyOKM BHYTPM OUMINAWTCS MNpPOTAJIKMBaHHEM CKBO3b HHX
TBEpPAOH MPOBOJIOKOM (YKeIe3HHIM NPYTHKOM) KYCOUKOB MOKPOii
dunsTpoBanbHoit Gymaru.
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Pyku sKcrepumeHTaTopa AOJDKHEL ObiTh HE TOJBKO JIOBKM, HO
U... COBEPILEHHO YHCTHI!

He xacaiftece pyxamy ynorpebisiemMblX BamH peakTuBoB. Be-
puTe ux u3 GaHOK, €CliM OHM B KyCKax WM KpUCTannax, IUM-
[IaM¥ ; ecli B MOPOILKe, BHICHIMAHTEe U3 GaHKW HA JIUCTOK YMCTOM
¢unbTpoBanbHod Gymaru M C Hee MPsIMO B TOPIO KONOBI UK
B CTaKaH, He Nepechiasi NPEABAPUTENIbHO Ha JIAJOHU PYKAU.

Eme pas nHanomuHawo: 6Gepst CKISHKY C COASHOL KucAomoil
unu GaHKy C TMOPOLIKOM MeOH020 Kynopoca, BH JOJDKHBI OBITH
TBEPJO yBEPEHbI, YTO GepeTe AEHCTBUTENLHO COAAHYI0, @ HE A30M-
HY10 WM CepHYI0 KHUCIIOTY, MEOHBUI KYynopoc, a He JPYTyio, CX0-
YKYI0 C HUM 10 L(BETY COJIb U T. 1.

Bcesicoe BelnecTBo, MpUMeEHsieMO€ BaMU B ONBITAX, MOJKHO Xpa-
HUTLCS B CKJIsIHKe, 0aHKe WA KOpoGOUKe ¢ SIPJILIKOM, Ha KOTO-
POM J0JDKHO ObITh UETKO HAlUCAHO HAa3BaHUE 3TOr0 BellecTBa.

OTclofa CNleiCTBUE: BCe PEAKT#BHL! ROJHKHBI ObITH COBEPIIEHHO
YUCTBIMA U He cojepyKaTh Jayke HHUTOMHBIX KOJMYeCTB MpHUMe-
cefi, KoTopele MGIVIM Obl M3MEHUTH PE3yJbTAT B3aUMOAeHCTBMS
3THX PEAKTMBOB APYT HA ApYyra.

Ecny ¥MX He MOTYT OTHYCTMTb Bam B anTeKe WJIM MarasuHe
€ rapaHTue# 3a UX 9HCTOTY, JyUllle OTKAKUTECh OT OIfblTa, ANS
KOTOPOro OHU Bam OBINM HY>KHEHL.

He nuitafttech 3amenuTh 04HO BEIIECTBO APYTHM. 3TO AOMYCTUMO
TGJBRO B HEKOTOPBIX CIy4asaX, ¥ JUIs TaKo# 3ameHbl HY)KHO 3HATh
XMMHYECKUE CBOMCTBA HAHHBIX BEIECTB.

OBUME INPABHUJA NPENOCTOPOIKHOCTH

Bce Hy)KHbIe JJis ONMBITOB BelleCcTBa XpaHWUTe B 3aMepToM Ha
KoY WKady.

Huuero He npobyiite ma Bryc!

TmarensHo MoiiTe pyku mnociie paGoTsl.

He nepememinBaiiTe MopoMIKOB PYKoii 1 He GepuTe B PYKH HAKa-
KUX TBEPNLIX COCAUHEHH, He MOuMTe PYK B pacTBOpax ¥ T. I
€CNHM Ha pyKax eCTh LlapanyHbl WIH CCAafMHBI,

ToTyac HO OKOHUAHUH OIBITA NpsAYLTE HYXKHBE B GyAyieM He-
H3pACXO/I0BAHHBIE PEATEHTH!, 3@ BCe HEHYKHOE YHUUTOXKAHTe, BhLNHU-
Basi B MeCTa, HEJOCTYIHELIE HE TOJIbKO JIIOASAM, HO ¥ HOMAINHLM
YKUBOTHBHIM,

IMou cobnrofieHNH 3TMX NMPABHJ U CaMoil TMeNaHTHUHOM aKicy-
PAaTHOCTH BO BCEX BAIIMX 3aHSITUNAX, ONACHOCTH NIDU NOJHh30BAHUYK
BellleCTBaMU, Ja)ke OMACHbLIMM, HA3BAHHHIMM B 3TOH KHIDKKC,
Haj0 CUMTAThb HU3BEACHHON RO MUHUMYyMa.



Mpunokenue 111

OCHOBHBIE XUMHWYECKUE 3AKOHDI *

3axKkoH coXpaHeHHusA marTepuu. [pn Beex Xumu-
YeCKUX NPEBpaLIeHUAX BEIIECTB APYr B PYyTa MX ofluee BecoBoe
KOJIMYeCTBO OCTaeTcsl HeM3MeHHbIM. BelllecTBa TONBKO MEHSAIOT
CBOM XHMHUECKHE M (PU3MYECKHUe cBOMicTBa. Marepusi He TBODHUTCH
H He YHMYTOXKAETCS.

3aKOH COXpPaHeHUSA 3He DI uU. Bedaxas npuunHa,
MOryiast Mpou3BecTH paboOTy, Has3biBaeTcsl sHeprueil. JHeprus
He Ucye3aeT W He NOABJseTCs cama cobow. Bo Bcex cnyyasx
ApOsIBJIEHUS1 NAaHHOTO BMMAA SHepruM OHa oGpasyeTcst U3 IKBH-
BaJIEHTHOrO (PaBHOLIEHHOTO) eif KonMyectBa apyroro Bupa. [lpu
peaKlsiX 3K30TePMHUECKHX XHUMHWYeCKasl 3HepPrus B3aumojei-
CTBYIOIMX BEHIECTB IIOJIHOCTLIO WJIM YaCTUYHO IpEeBPAMIAETCS
B 3HEPIrIHO TEIIOBYIO, MPH PeAKLMAX IHA0TEPMUIECKUX IS COBEP~
HIeHUsT UX U3BHE 3aTPAuUMBAETCsl TeIlJIoBasi SHEPrus.

3aKOHNOCTOSSHCTBA COCTaBa. B onpegeneHHbxX
XUMHUECKUX COeIMHEHUSIX BECOBOE OTHOUIEHHe YyacTell MOCTOSHHO.

3aKO0OH KpaTHH X OTHOWmMeH Hil. Ecnu nsa Tena
00pasyoT MeXIy 00010 HECKONBLKO coeJJUHEeHN l, TO, PUHAB BECO-
BO€ KOJIMYECTBO OJHOrO TeNd 3a BENIMYHHY MOCTOSHHYI0, HallleM,
YTO BecOBBIE KOJNUYeCTBa JPYyroro Texa OyAyT HAXOAUTbCS MEXRY
€06010 B TNPOCTHIX KPAaTHHIX OTHOLUGHUSIX.

3axkxoHABoOTappo.B paBHHX 00beMaX rasos IIpH oHA-

KOBBIX (M3MUECKUX YCJIOBUSAX HAXOMWTCA OFMHAKOBOE UMCIIO
MOJIEKYT.

1 Tlo xypcy meopranuueckoii xumuu B. Mnateera H A, CamoKHHUKOBA.
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3akoH Asoranpo—J Kepapa Monexyns xumpie-
CKHX BeLIeCTB, HAXOJAIMXCS B ra3c- WM napocOpasHom co-
CTOSSHUM, TPU OJMHAKOBBIX (H3MUECKUX YCJIOBUSX 3aHUMAIOT
paBHble 00BEMBL.

3aKOH BaJJEHTHOCTH 3JI€MEHTO B, BajeHTHOCTD
(3HauHOCTb, aTOMHOCTb) €CTh CMOCOOHOCTH aToMa 37eMEHTa yHep-
YKUBATh WJIM 3aMeIlaTh OFMH MM HeCKOJibKO aToMCB BOJIOPOJA,
BAJIEHTHOCTL KOTOPOTO (YKMCJI0 ejUHUIL CPOACTBA) MpPHHATA 32
eIMHULY.

[Tpy coeMHEHHU 3JIEMEHTOB eAMHMLA CPOJCTBA ORHOTO U3 HUX
HaCbIAeTCs] eIHKIIEH CPOACTBA APYroro snemeHTa. Tax, KUCio0-
pox, Oyayud [BYBaJIEHTHBIM, COEJMHSETCS ¢ JABYMsSI aromamu
BOJOPOZA.

IKBUBAJIEHTHLIM BECOM (SKBMBAJIEHTOM) 3JIEMEHTA HA3BIBAETCS
TO €r'0 BeCOBOE KOJIHUECTBO, KOTOpOe 3aMeHsieT OJHY BeCOBYIO ey~
HHLY Bojopoaa. JIinsi OJHOBaJeHTHBLIX OJIEMEHTOB JKBHBAJIEHT
paBeH HMX aTOMHOMY BeCy, MJIs1 JABYBAJIEHTHBIX ~ I0JIOBUHE,

Boo6ute, 3KBUBAleHT €CTh YacTHOE OT AEJIeHNA AaTOMHOTo Beca
Ha BaJleHTHOCTh.

3AKOH MEHAEJIEEBA

Mul BHIEHH, UTO XMMHUECKHe DJIeMEHTHI JEJISITCS Ha MeTajibl
B META/UIOMAB. Pe3Koro pasrpaHuueHUs] B JAHHOM Cllyyae He
umeercst. Tak, MBHIbSK U CypbMa B UMCTOM BMJE KMEIOT CBOICTBA
METaJIJI0B, B COENMHEHNAX — MeTanncuoB. Hoa u 6pom, Synyun
XapaKTePHbIMKM METAIIONIAME B UKCTOM BHIE, CTIOCOOHBI B HEKO-
TOPLIX CORJUHENHAX HPOABIATL CBOMCTBA METAJIOB; XpoM M
mapratell B OJJHUX COeJMHEHUAX, KaKk ! B UHCTOM BUJe, — pe3KQ
BLID2)KEHHBbIE METAJIJbl, B JAPYTHMX — METAJUIONIEL,

3ameTHO TAKKe JIeJIEHUE 5JIeMEHTOB HA TPYNMbI 10 CXOACTBY
HX CBOICTB.

MeHjienleeB, HUCXONsl M3 Tpe[IONOYKeHHsl, 4YTO CBOlicTBa 3Ji€-
MEHTOB HAXOJATCSI B 3aBUCUMOCTH OT WX aroMHOIO Beca, KJjaccy-
¢viapoBan Bce U3BeCTHbIE B ero BpeMsl MPOCThHiE BenlecTsa, pacs
NOJIOXKUB UX B BUAE 0co0oil TaGnuiusl. B coBpemeHHOM, ucmpa-
BJICHHOM U JIONIOJIHEHHOM, BHJE OHa NpHBENeHa Ha Clepyoiuei
cTpanvLe, M3 mee BHAHO, YTo CcBOMCTBA 9JIEMEHTOB HAXONSTESE
B NEPUOJMUECKOH 3aBUCHUMOCTH OT WX aTOMHBLIX BecoB. Ilo mepe
KONMUUYEeCTBEeHHOT 0 BO3pacTaHuWst ATOMHOTO Beca HaMe-
HSETCS KavecTB O 3JeMEHTOB.

«Panel B mpedenax KOTOPHIX COBepINACTCS IOCNENOBATENLHD
U3MEHEHHuE CBCHCTB 3JIeMEHTOB, MeH/esieeB HasBal IMepHONAMH.
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891

Yepnopmueckan everema onemenror o J{. ¥i. Memnezeeny
P Epynna}) ;pyrma lg ;‘pynna ﬂ{) 1 L‘pynna “117 ] ;‘pynna \t/, al‘pynna V; [‘;pynna Vlllw l’;)ynna vmb ©
{1 {L H 2He
1,008 4,00
ni 2 3 Li 4 Be 5B 6 C 7N 8 9F 10 Ne
6,94 9,02 10,82 12,00 14,009 16,0004 19,00 20,18
ml g |1INa 12 Mg {13 Al 14 Si 15 P 16S 17C1 18 A
23,00 24,32 26,97 28,06 31,02 32,07 35,456 39,94
4 (19K 20 Ca 21 Sc 22 Ti 23V 24 Cr 25Mn 26 Fe 27 Co 28 Ni
v 39,104 40,08 45,16 48,1 51,0 52,01 54,93 55,84 58,96 58,69
5 29 Cu 30 Zn 31 Ga 32 Ge 33 As{ 34 Se; 35Br 36 Kr
63,57 65,38 69,72 76,61 74,93 79,2 79,92 83,7
6 37 Rb 38 Sr 39 Y 40 Zr 41 Nb 42Mo 43 Ma 44 Ru 45 Rh 46Pd
v 85,45 87,63 88,925 91,2 93,5 96,0 01,7 102,9 106,7
7 47Ag]  48Cd 491n|  50Zn| 51Sb| 52 Te 53J 54X
107,8801 112,4 114.8; 118,7 121.8 127,5 126.93 131,3
55 Cs 56 Baj57 La 58 Ce 59 Pr 60 Nd 61 62Sm 63 Eu 64 Gd 65 Tbh 66 Dy
5 132.8 137,36 {138,9 140,13 140,89 144,3 150,4 152,9 157,3 159,2 162,46
Vvl o/ Ho 68Er 69 Tu 70 Yb 71 Lu (2 Hf 73 la 74W 75 Re 76 Os 771r 78 Pt
163,5 167,7 169,4 173,5 175,0 178 3 181,36 1849 186,31 190,9 193,1 195,2
9 79 Au 80 Hg 81 1l 82 Pb 83 Bi 84 Po 5Am 86Em
197,2 200,6 2044 2072 2J9,0 (210,0) (222,01)
vii]10] 87Va | 88Ra [89Ac |90 Th 91Pa | 92U
226,9 (227) 232,1 (230% 238,13




B xByx mepuopnax — OT LIEJIOUHOTO MeTasjia JUTHUA [0 Tajnouya
¢dTopa ¥ MHEPTHOTO ra3a aproHa — HaXogUTCAA MO 8 3JIeMEHTOB.
310 Masble nepyonsl. B clefyomux AByX — 0ONblUUX nepuojax,
TpPeThbeM U YeTBEePTOM MEJKAY WIEJIOUHBIM METANIIOM M MHEPTHBIM
rasom, pacroyio)kxeHo 1o 18 ajemeHTOB, B TpeTbem 0OMNbLIOM ITe-
puone — 32 37eMeHTA U B IOCJICAHEM NEpPUOLe, HE3aBePIUEHHOM,—
6 2J1eMeHTOB.

«Bonpue mepuofbl OTJIMYAKTCSA OT MaliblX He TOJNBKO TeM,
Yyro B HUX GoJsibliice YUCIIO 3TEMEHTOB, HO U TeM, YTO B HUX 0O0Jb-
UIHHCTBO SJIEMEHTOB — METAJIBl, U TOJIbKO B KOHLE NOSBJAITCA
METANIION/HL.

«Bonpline MepHOAbl TAK Ke, KAK U MaJible, HAYHHAIOTCS SHEpP-
TUYHBIMM METaJUIAMH, CXOIHBbIMH C JIUTHEM M HaTpUeM, HO 3aTeM
yMeHbLICHHe MeTalIUyecKHX CBOMCTB M HapacTaHWe MeTajJIouA-
HBIX HJleT MeJIEHHO, ¥ TOJIbKO B CAMOM KOHIe NOSIBASIOTCS MeTall-
Jgouas. OfHako, B OOJIBIHMX MEpPUONaX eCcTb OfHO CBOlicTBO, MO
KOTOPOMY KaKabl#i 060JIbILON nmepuof MoKeT OWTh PasbuT Ha IBe
YaCTH, COOTBETCTBYIOLIME MAaJbiM [epuojaM. IT0 BaneH T-
H O CTb BHCIHMX COJlecOpasyomdx 0 K U C Ji 0 B.

«Ecu Mbl npoCiexMM U3MeHeHHe BATIEHTHOCTH 3J1IEMEHTOB 00JIkh-
IIMX NepPHoA0B MO KHCIOPOAY, TO Halifem, 4TO cHauana 3Ta Ba-
JICHTHOCTb IIOBHIINAETCH OT eNUHHWLBI JI0 CeMH, NMOCIe Yero Wiyt
TPH BEChMA CXOAHBIX MeXy c06ei0 3JieMEeHTa ¢ OAMHAKOBOH Ba-
JIEHTHOCTB}0 — BOCEMb, & 33TeM BaJIEHTHOCTb NajaeT K0 eIMHHIbI
H Jajiee CHOBA BO3PACTAET A0 CEMH, MOCKe Yero najaer xo HynA.

«Taxum 06pazom, OKA3HIBALTCA BO3MOMHBIM TIOMECTHTD 3JIEMEHTBI
ConbIIMX TNEPHOROB TNOA MMEIOUNMMH COOTBETCTBEHHYIO BajieHT-
HOCTb 3JIEMEHTAMH MaJbIX MePHONOB, MpU YeM MOJYYaioTCs
cronbubl IEMEHTOB C ONMHAKOBOM BasIeHTHOCTHIO.

«B Tabauue umeercs 10 p g 1 0 B, IpUyeMm B IepBOM DALY CTOAT
TONbKO [IBA CaMbIX JIEMKUX 371eMEHTA — BOAOPOJ U resmi.

«Ilepen Ka)kKgbiM CUMBOJIOM 3JieMeHTa TIOcTaBleHa nudpa,—
9TO HyMepauust SJECMEHTOB 0 NOPSAKY, B KaKOM OHM CIeAYIT
OMH 3a IpyrUM, — N O P AL KOBH e HoMe p a. [Tox HasBa-
HUSIMU 3JIEMEHTGB TMOMeLIeHbl aTOMHbIE Beca.

«Jnementh B Tadnuue ofpasywor 9 cronbuoB WiM rpymm sje-
MeHTOB ¢ ojuHakaeBoft BaneHTHOCThIO. IlocnenHsas rpynna —
IPyNNa VHepTHBHIX Ta30B, He BCTYNAWOIMX B COeAWHeHusd, cbia-
AWy Hy/eBo# BaJEHTHOCThIO», 0003HAYWEHA HYJIeM — HYJNie-
Basl rpynmay,

«Buusy Tabnuupel HaHB THNBI COOTBETCTBYWILHUX SeMEHTaM
IPYON BHICMI U X CONEOGPA3Y WM HUXOKUCIHO B, NpH
YemM BMECTO 3HAKa aJeMeHTa nocTaBiieHa 0yKea R, He Apnsgwomanca
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CHMBOJIOM Kawkoro-nuGo ompefeneHHoro anementa. Hmke nawpm!
THIOBL BHICIMUX Tas3000pasHBIX BONOPOJHBHX
COelMHEH U #, H3BeCTHBIX TONBKO Wisi IV —VII rpymn. Kak
BUJHO K3 9TUX THUMOBHIX (OPMYJ, BaJIEHTHOCTb 3JIEMEHTOB [10
BOIOPOAY, C yBelWYeHHEM ATOMHOTO Beca, B TOPH30HTANIbHBLIX
psgax ymenbuiaetcss. Hanpumep, xnmop, cemuBaneHTHbi mo Kuc-
nopoay, obpasyeT ¢ Boxopojom coeauHenue Tura RH, a umenHo
XJIOPUCTHIA BOZOPOA. 37eCh XJiop ofHoBasneHTeH. CrnelyeT oTme-
TUTb, YTO CyMMa BaJIeHTHOCTe# 110 KUCJIOPOAY Y BOJOPOAY OKa-
3pIBAETCS TOCTOSIHHON W paBHa 8».

«Korza MenpeneeB BoipabarbiBan Tabnavuy 9JIeMEHTOB, PYKO-
BOJICTBYACDH [1e PUOAUUYECKUM 3AKOHOM, €MY ObIJIO M3BECTHO TOJIBKO
64 anemeHTa, TOTJa KaK Tenepb Mbl 3HaeM 92 asementa. [TosTomy
B nepBoil Tabnuue MeHJeneeBa 0Ka3ajgoCh MHOIO MYCTHIX MecT,
U MEXIy TPOUUM TaM, Tfle Telepb CTOST 3JIeMeHTH C K a H 1 M #
Sc (4#t pag Il rp.), rannuit Ga(5-hpag Il rp.) urepma-
Hu it Ge (5-#i psan IV 1p.).

«B To Bpems COOTBETCTBYWOIME 3JIEMEHTH elle He ObIIM H3-
BECTHBI, a Jpyrue 3JeMeHTHl, OJM3Kue 10 AaTOMHOMY BeCy, He
MOTJIM 3aHAIThL YKAa3aHHBLIX MECT, TaK KaK He MOJXOMWIHN K HHUM TI0
CBOUM CBOficTBaM 4 110 TUNY coeAMHeHuii. Onupasch HA Iepuoau-
yecknit 3axoH, [1. M. Menpenees B 1871 r. BhIcKasan y6e)xpeHue,
UTO AOJDKHBI CYINECTBOBAThH 3JIEMEHTH!, MECTa KOTOPBIX YKasbl-
BAIOTCS 3TUMH NPOMEKYTKAMMA.

«Ha ocHOBaHMH TOUHOTO 3HaHWsA CBONCTB 271eMeHTOB, PACIOJIO-
JKEHHBIX PAIOM C 9TUMU NpobenaMu B BepTUKAJBHOM U TOPHU30H-
TaJNbHOM HampasneHusx, J. M. MeHaenees y)ke TOrAa Onpenenu
BO3MO)KHBIE BeJIWUHHLI aTOMHBEIX BECOB 3THUX JJIEMEHTOB, 4 TAKJKe
yKasal, KaKUMH CBOICTBAMM JO/HKHB 007afaThb caMy 3T 3iie-
MEHTHl B BUJE MPOCTHIX BEUIECTB, KAKKHEe COCAMHEHUS OHU MOTJIY
6bl 00pa30BaTh U KaKMMU CBOMCTBAMH 3TH COCJMHEHUS JOJHKHBL
otnuuatbest. [peackasanus . M. Menpeneesa ¢ NOJNHO# TOU-
HOCTBIO mopTBepfviivch. HemocTaromuye asnemeHTH  Owid  oOT-
KPBLITBI elle NPH XHU3HU Menneneepay. !

IMpenckazanue MeHjeneeBa 0 BO3SMOMHOCTH OTKPBITHSI HOBHIX
37IeMEHTOB ¢ YKa3aHUeM UX CBOHCTB 4acTO CPAaBHUBAIT C JPYTHM
HayYHEIM «1aJIbHOBUJEHHEMY — C TIPeiIcKa3aHueM acTpoHoma Jle-
Bephe 0 CyleCTBOBAHMM Hem3pecTHOW nnaHets! B Hawef Con-
HeuHOH cucteme. [lelicTBUTeNnbHO, Taxasi MjaHeTa, HAa3BaHHasA
HenryHomM, 6i1a oTKpbiTa. Yacto roBopat, yto JleBepbe OTKPBUE

1 Tlo xuure npod. B.H. Bep x 0 B¢ KO r 0 — «Xumuss, . [11, Yunen-
ruz, 1933 r.

170



Henrtyna «Ha koHuuie cBoero mnepas. C HEMEHBUIMM 1IPanom
MOYKHO CKa3aTb 4 0 MeHpeneeBe, UTO OH CBUMM TEPOM OTKPbLI BCE
[0 Hero He OHIBUIME M3BECTHHIMU 2JIEMEHThI.

COBPEMEHHBIN B3rJisi HA CTPOEHHE BEHIECTBA

MenjeseeB, cCOTNIaCHO HAyYHLIM JAHHBLIM €r0 BpeMeHM, CUMTAl
aTOM He passnaraeMblM Ha Kakue-Jn0O0 COCTaBHBIE YACTH U HUMeEI0-
IMM TIOCTOSIHHBIM Bec, XapakTepU3ylOIMH cBolicTBa AaHHOrO
BHIA MaTepud — TOTO MJIM UHOT0 XUMHYECKOTO 3ieMEeHTA.

Hopelilue AOCTHKeHUS (U3UKH MOKA3a1U OLIMGOYHOCTH 3TOTO
B3IJifzA.

ATom He sBNiseTcS TipefefioMm JesleHUsi Marepuu. OH COCTOUT
U3 I[EHTPANILHOTO s7pa U OKPYXKAlOWMX ero 3nexKrpoHos. Cocrab
Sep aToOMOB B CBOK OYepelp cioeH. OHM 3apsHKEHB T0JI0XKU-
TEJILHO, & OKPY)Kalollie UX BHELUHHe 37eKTPOHb —OTPUIATeNbHO.
Xumuyeckue CBOHCTBA aToma 3aBUCAT OT YMCNA BHENIMHX 3JieK-
TPOHOB, @ ATOMHbIA BeC — OT UKCia TIPOTOHOB dnpa. Hoseitmue
uccneaoBaHusl 10Kasaiu, YTO aTOMHBLIA Bec, Hamnpumep, XJ10pa
He notomy paseH 35,456, uto artom xyopa B 35,450 pas Tsprenee
aroma BOAOPOJA, a IMOTOMY, UTO B XJIOpe, OTKyA2 Obl OH HU ObUI
MIONyYeH, MBI BCerja MMeeM CMecb 4TOMOB C aTOMHBIMM BecaMH,
B 35 1 B 36 pa3 GonplIHMY aTOMHOTO Beca BOJOPOJa B ONpeJeseH-
HOM OTHOIIEHHM JpPYT K Apyry. Te ® npyrie HMeIOT 17 BHEIUHHMX
3JIeKTPOHOB, & MOTOMY II0 CBOMM XMMHUUECKMM CBOHCTBaM W He
OTJIMYAKOTCA APYT OT Apyra. Taxue OJUHAKOBLIE TIO YHCTY 3JIEK-
TPOHOB aTOMbl, UMEIOIKE Pa3JIMUHBIA ATOMHBIA Bec, HOCAT HasBa-
HHe U30TOTNOB (CTOSILIMX HA TOM JKe MecTe Tabnwubl Menneneesa).
Orciofa BoiTeKaeT CJIeJICTBHE, YTO CBOHCTBA 3JeMEHTOB 3aBUCAT
OT X MOPSIAKOBOI0 HOMepa B Taluuue Menjeneesa, HaXoasiCh OT
Hero B ToH ITepUOAMYECKOH 33BUCHMOCTH, KoTopas Obuia Menje-
JIeeBbIM yKa3aHa.

Hogeititiie 10CTIOKeHUA HAYKHU He NMOKoJIe6any mepuoAMUecKHi
3aKOH Hallero BeJIMKOr0 XMMMKA, @ YTOYHUNIU M PasBuIiM €ro.

NEPEYEHb HAWBOJIEE NPUMEHSIEMbBIX B TEXHUKE 3JIEMEHTOB

Bodopoo (H). Jlnsa nanofHeHHUst a3p0CTaTOB, JUIS peakiui BoC-
CTaHOBJIEH IS, AUl KDAKUHTa HedTH, T. e. OTHENIEHUs OT Hee JIerKo-
KUNSAIKUX TPOAYKTIOB NEPEroHKU, AJIs1 I'HAPOreHH3alul TBepAoro
TOIUTHBA ((WICKYCCTBEHHAs] HedTh» M3 KAMEHHOTO YIUIsi), TIIPO-
FeHU3aLuH MUIKUX >KUPOB B TBEpAbIE.

171



Teauti (He). Ona vanonueuus nupuxabneit (ue ropiou!) u
ra30CBEeYHBIX JIAMII (CBETHUT KPACcHbIM CBETOM, MPOHUKAKLMM yepe3
TyMaH).

Apeon (Ar), Heon (Ne) u Kpunmor (Kr). Ons ra3ocBeTHHIX
Jiam.

Yenepoo (C). B Buge yriasi — Kak TOIUIMBO; B BURe rpadura —
THIVIM, CyXas CMa3Ka, KapaHjalld, KpacKW; B BHie afAMasa —
ANsl pe3KM CTeKNa, IS HaKuneYHHKOB OypoB, &ns LIMGDOBKH.
B OecuncreHHBEIX COeAMHEHHSIX MMeeT pasHoofpasHeiiiine npume-
HeHust. Hanpumep, B cOefMHeHMSX ¢ BOXOPQAOM, KaK CBETHIIb-
HHIt rasz, raz006pasHoe U >KMAKOE TOIUIKMBO.

Asom (N). I'asocBeTHBIE JaMIbl, a30THPOBAHME CTayid, B CHUH-
Teze aMMHaKa M a30TUCTHIX coefHenuit. CoeauHeHusi: BeurecTna
B3pbIBUAThie, YAOGpeHUs!, KpaCKK, MULIEBbIe BelllecTBa (TaK HasH-
BaeMmbie GeJIKOBbIE).

Kucaopoo (O). ABToreHnasi ceapKa B ¢MeCH € BOLOPOAOM U ApY-
T'HMY TOPIOYMMM a3aMK, B3PbIBYATHIA OKCHIIMKBUT B CMECH C YTOJib-
HOY TbIbO, AJISI ABIXAHUS B MOJNIOAKAX U FOHJOJNIaX CTPaToCTa-
TOB. B coeHEHUSIX C MeTaIaMi — KUCJIOPOAHbLIE PYAbl, KPACcKH,
OKUCJILI, Pa3HOOOpasHbLie NPHMEHEHHMA B XUMINPOU3BOACTBAX M
MeTaJIy pruu.

Kpemuuil (St). B coefliHeHHMM € KHUCTOPOJOM (KpPeMHe3eM);
KBapLeBoe CTEeKJIO, AJISl CTPOMTENIBHOFO Jena (flecoK), B Kepa-
MHKeE, B CTEKOJILHOM TIPOM3BOACTBE, 111 XUMHUYECKOH annapaTyphl,
B 2JIEKTPOTEXHUKE (U30JSTOPhI), HeMEHTHOE MPOU3BOACTBO, OETOH
u nop.

Gocgop (P). Cnuuky, ymaoGpeHust, OTpaBJIAIOUINE BeINecIBa,
cnnaB ¢ Meabio (hocdopucrasi Gponsa).

Muotuipsax (As). OTpaBnsionMe BemlecTBa, KPacKH, JieKapcTsa.

Cypbma (Sb). CrnaBel, KpackH.

Bucmym (Bi). JlerkoIuiaBkye CIIaBbl, KpacKy, JIEKapCTBa,
KepamHKa.

Cepa (S). CepHasi KUCTIOTA, CEPHUCTLIE KPACKU, MH3EKTOTOKCHH
(BeilecTBa, OTPaBSIOIUME HAceKOMBIX M BOOOLie BpemuTeneH).

Cenert (Se). B anexTporexHuKe (MeHsieT CBOIO 3JIEKTPOIPOBO-
JUMOCTh B 3aBUCHMOCTH OT CTelleHU OCBelNeHMsI, OTCHa paHee
NPUMEHSUICST B TeleBH30paxX M T. M. YCTPOHCTBAX).

$mop (F). Inst TpaBieHus CTeKsa, B3ieKTPOTEXHUKE, B Ke-
pamyKe, B METaJUTypriu.

Xnop (Cl). Benenue, pesundexins, OTPABISIOUME BELIECTBA,
KpacKH.

Bpoxm (Br). Kpacku, nexapcrea,

FHoo (I). JlexapcrBa, Kpacku.
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Huampuii (Na) n Kaauii (K). B dotosneMernrax, 8 Buue coucfi
B XMMIpPOU3BOACTBAX, B MeJHLMHE, YA0OpeHUs (CeaurTpnl).

Meoy (Cu). [lpnmenenue oO6LIEKHSBECTHO, B COCAMHEHHSX -
KpacKH.

Cepe6po (Ag) u 3onomo (Au). TlpumeHeHue oO6Ien3BeCTHO,
B COeIMHEeHUAX — B ¢oTorpadyu M CTEKOJIbHOM TPOU3BOACTBE.

Maenuii (Mg). st ocsewieHMsl, B COSAMHEHMAX (MarHe3uTsl)
B CTPOMTEJILHOM JleJie, B CTJIaBax JUIS JIErKUX METaJlIoB.

Kaavyuii (Ca). B Bujie U3BeCTH M M3BECTHSKOB B CTPOMTEJILHOM
mene, mis ymob6peHuil, B XUMWYECKMX IIPOM3BOJACTBAX M IIp.

Bapud (Ba). Hnsa 6enun.

Pmyms (Hg). Kpacku, nexapcTsa, B TeXHHKe.

Amomunuii (Al). B uncTom Buje NpUcajgKa K CTanu M B CIIIaBax
B @BHOCTPOEHHU ¥ MALIHOCTPOEHMH, B COeIMHEHUAX JJIST OUHCTKH
BOJbI (KBacUpl), B KPACHJILHOM Jiglle, B XUMHUYECKHX [IPOM3BOA-
¢TBax, B He(TAHOM Jene M mp.

Oneéo (Sn). TNonyna, nasHye, NerKonIaBKUe CIJIAaBHL, B COEJH-
HEHMsIX B KepaMMKe M KpacuibHom jAene (Genuna).

Ceuney (P1). BogonposojHoe mejlo, Xumannaparypa, tTunorpadg-
CKMif U JIeTKOTIABKYUE CIUIABbl, B COEANHEHUSX KPacKK (CypHK ANst
OKpacK# METJUIMUECKMX W3Jenuit, benwnnia).

Xpom (Cr). JAnst XpoMUPOBAHUS MeTAsUIOB, ISl MSTOTOBIECHHS
XpOMOBOi ¥ HepyKaBewwlell cTany, B COCJMHEHUSIX B KPacHJIbHOM
JieT1e ¥ KAK OKHCANTENL{XPOMEBLIH anTHAPHA) B XUMIIPOU3BOACTBAX.

Bonsgipam {W). B snexrpoTexHuxe (HATH Jami), B MeTanayp-
THH ISl CBePXTBEPABLIX CIIABROB.

Mapeariey (Mn), Ilpucagka R cranu, NPUAAMAA HCKAIOYH-
TENbLHYI0 NPOUHOCTb, B COCHUHCHUSX B KpacH/IbHOM JeJie, Kax
JleaundexTop.

Meneso (Fe). IprMerenue B Buje yyryHa (CIuiaB >Kenesa ¢ yrine-
PONOM ¥ APYTHMY HpHCaAKaMi) H pasiuvHbIX COPTOB CTaNH obile-
M3BECTHO, B COEAUHEHMAX B KPAaCWIbHOM Jesle, KaK HMH3eKTOTOK-
CUH, B MeAMHLUUE,

Huxxeas (Ni). Hns HMKKeIMPOBaHUsI, TPHCAKa K CTaad AN
yBeNMUeHUS BA3KOCTH, B COSAMHEHUAX B KPacuJIbHOM Jese M JUIst
U3TOTOBIIEHUST KPACOK.,

Kobaaem (Co). B nocnegHee Bpems sl KoGanbTHpoBaHKs (110~
KPLITHs1 cnoem KobanbTa JPYTHX MeTanoB), B COeJMHEHHAX —
KaK KpackM, 711 nPoM3BOACTBA CreuuanbHOW cranu.

ITnamuna (Pt). Xumuueckasi amnaparypa u nabopaTopHas
TIOCYA4, B UICKTPOTEXHMKe, CoefuHeHHs B dororpaduu. I'yGua-
Tast nnaThua B XMMIOPOU3BOACTBAX, Kak abcopbupyiomiee (cry-
H@wnnee Ha 110BePXHOCTU rasbl) BeleCTBO.
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